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1.1 SCOPE 


This manual describes the Model 72 High Speed Printer manufactured 


SECTION 1 
INTRODUCTION 


by Wang Laboratories, Inc. 


General information, detailed theory of operation and maintenance 


routines are included to enable Customer Engineering personnel and operators 


to maintain the printer. 


The manual is arranged in the following manner: 


SECTION 1 


SECTION 2 


SECTION 3 


SECTION 4 


SECTION 5 
SECTION 6 


SECTION 7 


SECTION 8 


INTRODUCTION: Provides the reader with the scope 
of this manual and a general description of the 
printer. 

INSTALLATION: Contains unpacking and installation 
instructions for the printer. 

OPERATION: Describes the function of all operator 
controls and indicators including the basic 2200 
CPU operations for outputting data. 

THEORY OF OPERATION: Contains detailed electronic 
descriptions of the printed circuit boards. 
ADJUSTMENTS, REMOVAL AND REPLACEMENT PROCEDURES. 


MAINTENANCE: Includes diagnostics, preventive main- 


tenance and troubleshooting tables. 
ELECTRICAL SCHEMATICS: Contains a complete set of 


schematics, wiring and interconnection diagrams. 


MECHANICAL ASSEMBLY DRAWINGS: Allows the user to iden- 


tify any part of the printer. 


1.2 DESCPTPTTON (SEE FIGURE 1-1) 


The Model 72 [which is marketed as a 200W, 621W, 721W, 2221W and 
1222 Line Printer Option (LPO)] uses a matrix impact printing technique 
that generates printed characters in matrix form. The characters are 
composed by a 9 x 10 matrix and print lines up to 132 characters long 
using a 96 character set. The printer operates at a rate of 200 char- 
acters per second and can achieve a rate of 65 to 300 lines per minute 
dependent upon line length. Characters are printed 6 lines and 10 
characters to the inch (2.4 lines/cm and 4.3 characters/cm) with an 


expand feature that doubles the width of the characters. 


NOTE: 
The Model 200W Printer can also be maintained 
by this manual having the same or similar 
characteristics within 95% of the Models 
listed above. 


1.3 MODEL 72 TECHNICAL CHARACTERISTICS 


Printing Rate: 


Data Input: 


Character Font: 


Paper Dimensions and Specs: 


Dimensions: 


Operating Temperature: 


Humidity: 


Power Source: 


Weight (Approx. ): 


Storage Temperature: 


Storage Humidity: 


Noise Volume: 


Characters/Second - 200 
Lines/Minute - 65-300 LPM 


(Language) USASCII 


9 x 10 Dot Matrix Nominal (dots not 


in adja_..t columns of the same row) 
See Appendix A 

Height: 12 inches (31 cm) 

Width: 29 inches (74 cm) 

Depth: 25 inches (64 cm) 


50° to 90°F (10° to 32°C) 


40 to 80% Relative, non-condensing 
115 VAC +10% 230 VAC +10% 


50/60 cycle +1 Hz 115 or 230 VAC +10% 
300 watts 300 watts 

NOTE: Internal Selection 

85 lbs. (38.6 kg) 

-40° to 130°F (-40 to 55°C) 


O to 90% Relative, non-condensing 


65 DB Without Silencer Hood 
50-53 DB With Silencer Hood 
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SECTION 2 
INSTALLATION 


2.1 SITE CONSIDERATIONS 


Consider the dimensions of the printer with side covers open so that 
the machine will not have tc be moved when the ribbon is changed or a 
new format tape is installed. Also the ventilation fan intake screen 
should not be obstructed by any objects which could reduce normal airflow. 
For environmental temperature, humidity, etc., see technical character- 


istics in paragraph 1.3. 
2.2 MATRIX PRINTER STAND (OPTIONAL) 


The Model 72 Matrix Printer has had modifications to the paper feed 
guides (see Section 5.3.4) which permit the paper to be fed to the printer 
from the bottom front. The earlier models have a top feed where paper is 
fed from the back. To utilize these two paperfeed systems requires two 
different printer stands. The two drawings for these stands are included 

& in the mechanical drawing set in Section 8 of this manual. See Drawing 
Numbers D6641 (Top Feed) and D6641-200 (Bottom Feed) for assembly purposes. 


2.3 UNPACKING AND PACKING PROCEDURES 


2.3.1 UNPACKING 


1) Cut the packing straps and remove the box by sliding it up and 
off. Refer to Figure 2-1. 


2) Remove the plastic cover from the printer. 
3) Remove the two 1/2" hex head bolts from top of the plywood base, 


one on each side of printer. This separates the plywood base and 


printer (still attached to plywood) from the pallet. 


4) Place the printer and base on a table where the corners may be 


& extended over the edges of the table. 


HEX HEAD BOLT 
OPPOSITE SIDE) 


5) 


6) 


7) 


8) 


9) 


Extend one corner of the plywood over the edge of the table. Re- 
move the 1/2" shipping bolt recessed in that corner on the bottom 


of the plywood. Follow the same procedure to remove the shipping 
bolts from the other corners. 


Slide the printer off the plywood onto the table. 
Remove the tape securing the sides and covers of the printer. 


Open the front cover and extend side covers to remove the tape 


from the following areas: (Refer to Figure 2-2). 


a. Paper Tape Reader "A" 

Left and Right Tractor Feed Units 'B" 
c. Print Head "C" 
d. Left and Right Ribbon Assemblies "D" 


Remove power cord and paper feed knob from jiffy bag located on 


top of the rear cover. 


10) Close side covers and install knob onto the paper movement shaft. 


FIGURE 2-2 REMOVAL OF PACKAGING TAPE 


2.3.2 PACKING 
Reverse Steps 2 through 10 of the unpacking procedure, 2.3.1. © 
2.4 SET UP PROCEDURE 


1) Place the printer near the rear of the table to allow the paper 


rack to extend over the edge as shown in Figure 2-3. 


PAPER RACK 


MATRIX PRINTER STAND 


Lone 
§ 


FIGURE 2-3 PRINTER WITH PAPER RACK 


2) Attach the paper rack to the printer by inserting the slotted 
portion of the paper rack arms onto the support rod (support rod 
is shown in Figure 2-4); pull the rack to the rear as far as 
possible. The support rod is accessible through the gap between 
the rear cover and the side frames. With the arms attached to 
the rod, let the feet near the bottom of the rack seat around the 


two hex head bolts on the rear of the printer. 
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3) After the paper is loaded, the acoustic cover may be placed over 
the head area of the printer. First, close both side covers and 
latch the front cover down to hold the side covers in place. Place 
the bottom of the acoustic cover on the foam of the front cover. 
Tilt the acoustic cover toward the rear until it seats firmly on 


the foam of the cover supports. 


| 
oy, SUPPORT ROD 


FOAM FOR ACQUSTIC HOND 


FIGURE 2-4 ACOUSTIC HOOD AND SUPPORT ROD FOR PAPER RACK 
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2.5 UNIT INSPECTION PROCEDURE 


1) Lift front cover and slide open both side covers of the unit. 
The rear cover lies on the frame support rod and is removed 6 
simply by lifting straight up. However, it is attached to the 
chassis via a safety ground wire which is approximately 12" 
long. Complete removal of the covers requires that this wire also 


be detached. However, it is not necessary at this time. 


2) With the interior completely visible, inspect all parts of the 
printer. Look for any unusual conditions. The following list is 
a suggested procedure. If any faults are found and require re- 


placement or adjustment, refer to Section 5 of this manual. 


WARNING 
No power is to be applied to the printer 
during this inspection. 


(a) Inspect the wiring to all three reed switches prior to 
checking the timing fence and photocoupler pickup module. _ 
Insure that the pickup and timing fence do not make contact. 
Slowly move the carriage from left to right while observing 


the photocoupler and timing fence. 


(b) Check for damaged or loose parts. Make sure ribbon cable is 


not touching any part of the servo drive mechanisms. 


(c) Check for printed circuit boards loose in their connectors. 


(d) Check the cable connectors to insure they are firmly in 


their plugs. 
2.6. OPERATOR CONTROLS AND INDICATORS (REFER TO FIGURE 2-5) 


ON/OFF SWITCH: Switches power on and off. 
POWER ON LAMP: Illuminates when power is on. 
SELECT SWITCH: Enables input to the unit. The switch illuminates @ 


when the printer is selected. 


POWER LAMP 


SYSTEM 
MALFUNCTION 
LAMP 


FIGURE 2-5 CONTROL PANEL 


TOP OF FORM SWITCH: Advances paper. vertically to next top of form 
position; switch is disabled when wnit is selected. 

LINE FEED SWITCH: Advances paper vertically one line. If held down 
continually, will advance paper continually. Switch is disabled 


when unit is selected. 


PAPER OUT SWITCH: Opens about eight inches before paper runs completely 


out. At this time the switch disables the input and turns on the 


audio alarm for approximately 1 second. 


FORM OVERRIDE SWITCH: Overrides the paper out switch and allows completion 
of the final form. The switch illuminates when the paper out switch 


opens. 

CLEAR SWITCH: Clears the input buffer only when unit is deselected. 

SYSTEM MALFUNCTION LIGHT: [Illuminates when the Servo Circuit Breaker 
opens. 

SERVO CIRCUIT BREAKER: Resettable breaker switch which opens when 
Servo Current exceeds breaker limit. See Figure 2-6. 

MAIN FUSE: 4 amp (SB) 250 volt fuse for 115 VAC or 2 amp (SB) for 230 
VA which fuses entire unit. 

VERNIER KNOB: Fine adjust paper left or right. 

PAPER ADVANCE KNOB: Depressed and turned it will advance the paper 
manually, and will disengage the stepping motor and VFU assembly. 

FEED ADJUST KNOBS: Adjusts sprocket wheels to paper width. 
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FORMS THICKNESS CONTROL: The form thickness control (Figure 2-7) will 
move the head closer to or further from the striker bar. When paper 
of different thickness is put into the unit, the head will probably 
have to be repositioned. Loosen the lock knob (turn CCW), turn the © 


forms thickness knob in desired direction and retighten the lock 
knob. 


eacaA © 
/ w& @ 
FUSE @ 
SERVO LINE CORD 1/0 AMPHENOL 
CIRCUIT 36-PIN CONNECTOR 
BREAKER 


FIGURE 2-6 PRINTER (REAR VIEW) 


FORMS THICKNESS 


CONTROL 


FIGURE 2-7 FORMS THICKNESS CONTROL 
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1) 


2) 


3) 


4) 


5) 


6) 


7) 


DYNAMIC CHECKOUT 


Connect power cord to 115 or 230 volt outlet as specified. Insure 


that unit has the proper input. 


Connect I/O cable to I/O connector on rear of unit and connector 


of control card 7079 or 7042 in CPU. 
Turn power on and select the unit. 
Insure that both cooling fans are running. 


Depress the push-button MAINTENANCE switch (located on the right 
rear of the chassis in front of the heat sink assembly). This 
will cause the carriage drive assembly, ribbon and index mech- 
anisms to operate. The carriage will advance to the right hand 
limit switch and then return to its original start position. 
During its return excursion, observe the carriage to see if it 
decelerates as it nears the end. The deceleration is caused by 
a reed switch located several inches before the carriage reaches 
its mechanical stop. The ribbon mechanism should advance each 
time the push-button is depressed. The ribbon reverse actuators 
should be tested by alternately pushing one or the other during 


carriage movement to see if ribbon travel reverses. 


Load paper. 
(a) Loosen lock knobs of pin feed sprockets. 


(b) Slide paper into paper slot on the top of the machine. Push 


it through until it reaches the sprocket covers. Fit the feed 


holes of the paper into the pins of the sprocket wheels and 
close the cover and retighten the lock knobs. 


(c) Adjust paper horizontally, using horizontal vernier adjust 
knob. 


Run diagnostic test. 
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SECTION 3 
OPERATION 


3.1 VERTICAL FORMAT UNIT 


The Vertical Format Unit (VFU) is a three (3) channel tape reader 
which reads a standard 1" wide, 8-channel black opaque paper or mylar 
tape. Because the operation of the tape reader is dependent on the 
switching of light via punched holes in the tape, the use of any trans- 


parent tapes could result in trouble. 


The VFU is linked directly to the stepper motor which advances 
the line feed for both the paper by one line and the paper tape by one 
sprocket hole. This linkage produces six (6) lines per inch. Ona 
standard VFU paper tape shipped with the printer, vertical tab holes are 
spaced six sprocket holes apart (corresponding to a 1" tab) and top of 
form holes spaced sixty-six (66) sprocket holes apart (corresponding to 


an eleven inch (11") form). 


If it is desired to use a shorter or longer form, then a new paper 


tape must be punched to change the top of form position on the tape. 


Each vertical tab function will advance the tape to the next hole 


on channel five of the paper tape. 


Each top of form function will advance the tape to the next hole 


on channel seven of the paper tape. 


The end of document feature unlike the others is nonprogrammable. 
It utilizes channel two of the format unit. When a hole is sensed in 
channel two it will create a top of form function causing the paper to 
advance to the next hole in channel seven. If this function is undesired, 


punch a tape with no holes in channel two. 


A format tape may be punched using a Teletyp&®. Figure 3-1 illus- 
trates a typical tape and a chart with characters or functions on a 
Teletype which may be used to punch the selected holes. Format tapes 
will vary in length with paper form sizes. 


® 


Registered Trademark, Teletype Corporation 
3=1 


paper tape at least 15" long. 


sprocket holes and vertical tab holes. 


evenly to the same sprocket hole. 


sama, asia a aeleacaaae 


© e* 


° 
/| 


VERTICAL TAB TOP OF FORM END OF DOCUMENT 
(CHANNEL 5) (CHANNEL 7) (CHANNEL 2) 


FIGURE 3-1 VERTICAL FORMAT TAPE 


TYPICAL FORMAT TAPE 


FUNCTION CHARACTER OR FUNCTION ON 
DESIRED TELETYPE WHICH CORRESPONDS 
VERTICAL TAB CONTROL P 

END OF DOCUMENT CONTROL B 

TOP OF FORM SHIFT P 

SIMULTANEOUS VERTICAL 

TAB AND TOP OF FORM P 


SIMULTANEOUS END OF 
DOCUMENT AND VERTICAL 
TAB CONTROL R 


SPACING BETWEEN FUNCTIONS CONTROL SHIFT P 


NOTE: 
Holes punched anywhere other than channels 2, 
5, and 7 are ignored by the VFU. 


To splice prepared format tape, cut a piece of 1" black opaque 


(This length will provide two top-of-form 


functions.) Determine exactly where the tape is to be spliced by counting 


tape accurately, cut the surplus tape square across so the new ends butt 


ends using splicing squares Part #660-0176 on both sides of tape to 


prevent catching and breaking of splice (see Figure 3-2). 
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Overlap the tape ends, mark the 


Trim as necessary and then splice the 


5h dedddeddedeg—a—— SPLICE SQUARE 


©000080808600 


7 . 


FIGURE 3-2 TAPE FLOW AND SPLICING SQUARE 


To replace the Vertical Format Tape, open the front cover of the 
printer and push open the left hand cover to gain access to the tape 
reader. Lift upper reader cover (Figure 3-3) 11 install tape in tray 
provided, ensuring that the sprocket teeth protrude through the paper 


tape. Close reader cover. 


NOTE: 
It is important that the tape proceed through 
the tape reader in the up direction with the 
channel holes punched as shown in Figure 3-2, If 
the paper tape loop is turned inside out inadver- 
tently the paper feed will not work properly. 


The format tape guide has three posts on it. These posts allow 
different size tapes to be used in the reader. The length of the tape 
is directly related to the size of the paper forms and the number of 


lines printed on the form. 
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FORMAT TAPE GUIDE 


TAPE GUIDE POSTS 


FIGURE 3-3 FORMAT TAPE GUIDE 


3.2 RIBBON REMOVAL AND REPLACEMENT (FIGURE 3-4) 


3.2.1 REMOVAL 


Lift open the front cover; slide out the left and right sides. 


Move the head as far from the paper as possible using penetration 
knob. 


Pull the left and right ribbon spools vertically until they are 
completely off their spindles. 


Remove the ribbon from around the ribbon tension rollers, 


ribbon guides and reverse actuators. 
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RIBBON TENSION ECCENTRICS 


RIBBON TENSION ARMS 


RIBBON GUIDES 2 
-. aan 
r) 
RIBBON REVERSING: 
[] (\ RIVET 


REVERSE ACTUATORS 


FIGURE 3-4 RIBBON REMOVAL AND REPLACEMENT 


3.2.2 REPLACEMENT 


1) 


2) 


3) 


4) 


363 


Push the right ribbon tension arm at point 2. Place the empty spool 
on the spindle. Note the direction which the ribbon leaves the spool. 


Wind the ribbon around the ribbon tension roller through the ribbon 
reverse actuators and guides. The ribbon reversing rivet should be 


to the right of the right ribbon reverse actuator. 


Push the left ribbon tension arm as arrow 1 indicates and place 


the full spool on its spindle. 


Move the head back to its original position and slide the sides 


back and close the front cover. 


2200 OPERATION 


3.3.1 DEVICE ADDRESS CODES . 


A three character device code, HEX XYY, is assigned to each peripheral 


that is connected to the 2200 CPU. The firggm Pharacter, X, is the device 


type and the next two characters, YY, are the device address. 


There are three device types for the 2221W: 


1) HEX X= C: This device type addresses devices that do not index © 
when a carriage return is executed; the 2200 automatically adds 
an index to the device. Since the 2221W generates an index with 


a carriage return, the output of the 2221W will be double spaced 
if a 0 is used. 


2) HEX X= 2: This device type addresses devices that generate 


an index with a carriage return. The output of the 2221W will be 
single spaced if a 2 is used. 


3) HEX X = 4: The SELECT statement specifies the maximum line length 
on the line printer. When the number of characters equals the 
specified line length, a carriage return is executed. Choosing 
device codes 415 or 416, however, suppresses this feature by not 


executing a carriage return when the number of characters equals 


the line length. The carriage return is not executed until the 

carriage return command is given or the buffer on the 2221W is 

filled. This gives a more interesting double spaced output when © 
used to list program steps. Kach individual statement longer than 

132 characters will be single spaced, while the space between 

statements will be double spaced. Samples of printouts can be 

seen in Diagnostic Section 6.2. 


There are two device address codes for the 2221W: 
1) HEX YY = 15: This is the address normally used when one high 
speed printer is connected into a system. If two printers are 


connected in a system, code 15 addresses the first printer. 


2) HEX YY = 16: This addresses the second printer connected to. 
a 2200 system. 


3.3.2 SELECT STATEMENTS 


There are three select statements which select the 2221W for distinct & 
types of output: SELECT PRINT; SELECT LIST; and SELECT CO. 


3-6 


NOTE: 


In this Manual, the symbol @ is equivalent to 
6 the numeral zero. 


(a) SELECT PRINT 215 


The above statement selects the 2221W with the device address code 


215 for output resulting from the execution of PRINT or PRINTUSING 
statements. 


EXAMPLE: 


Insure that all units are on, the 2221W selected. 
Key the following program: | 


CLEAR 

10 SELECT PRINT 215 
20 PRINT "X", "LOG x" 
30 FOR X= 1 TO 19 
40 PRINT X, LOG (X) 
50 NEXT X 


PRINTOUT: 


¥ LOG X 
0 
- 6931471805597 
1. 09861 22RR667 
1. 386294361119 
1.€09437912433 
1. 791759469227 
1.945910149055 
2.079441541679 
2.197224577335 
0 2. 302585092994 


—-POwAmMu Sv we 


If statement 10 was SELECT PRINT 915, the output would be double 


spaced. 
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(b) SELECT LIST 215 


The above statement selects the 2221W with the device address code 
215 for all program listings. 


EXAMPLE: 


To list the preceding program, key the following: 


SELECT LIST 215 
LIST 
EXECUTE 


PRINTOUT: 


JOSELECT PRINT 215 
COPRINT "X"."LOG Xx" 
SOFOR X=1T0O 10 
SOPRINT X.LOG(X) 
SONEXT Xx 


(c) SELECT CO 215 


The above statement selects the 2221W with the device address code 
for printing all console output. All information keyed into the 
2200 system will be printed on the 2221W until any other console 


output device is selected. 


EXAMPLE: 
Key the following: 
SELECT CO 215 
EXECUTE 
RESET 
PRINTOUT: 
REANY 


Assuming the CRT was being used, it is now deselected and the 2221W 
outputs all information. The printer prints a line anytime the 


RETURN key is depressed or as soon as the line length is exceeded. 
To deselect the 2221W and select the CRT, key the following: 


SELECT CO 905 
EXECUTE 


The CRT is now the selected device. To list the program on the CRT, 


enter: 


SELECT LIST 9@5 


3.3.3 LINE LENGTH 


(a) The 2221W has a maximum of 132 characters per line. When turning 
system power on, the line length on all devices is set for 64 


characters (because of CRT line length). To make use of all 132 


characters, the 2221W must be commanded in its address statement: 


SELECT PRINT 215 (132) 


The 132 in parenth.sis indicates that 132 characters will be allowed 


to be printed before an automatic carriage return is given. 


(b) Any amount of characters may limit the line length: 


SELECT PRINT 215 (25) 

The 25 in parenthesis only allows 25 characters to be printed on a 
line; an automatic carriage return would be generated if this number 
of characters is exceeded. The remaining characters would be printed 


on the next line(s). 


NOTE: 
If a line limit of 25 characters is given for the 
2221W, this limitation applies to any output device 
that is selected after the 2221W with no limitation 
specified. 


(c) More than one line length may be combined in a select statement. 


EXAMPLE: 
SELECT PRINT 215 (25), LIST 215 (64), CO 215 (132) 


3.3.4 TAB FUNCTION 


When a print statement containing a TAB( expression is encountered, _ 
the printer will advance to the column indicated in parenthesis in the 
TAB( expression. 


EXAMPLE: 


1O SELECT PRINT 215 (132) 

20 PRINT T 3 (25); "WANG LABS" 
30 STOP 

RUN 


When these statements are executed, the 2221W advances to column 
25 and prints "WANG LABS", 


NOTE: 
If a semicolon (;) is not used after the TAB( 
function, the 2221W will not necessarily tab 


to the correct column. 


3.3.5 EXPAND FUNCTION: HEX (JE) 


The regular characters, 10/horizontal inch, can be expanded to double 
their width, 5/horizontal inch, with the following statement: 
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PRINT HEX (@E), "WANG LABS" 


The expand function only expands one line of print. Assuming a 
line limit of 132 characters in the 2221W, when more than 66 characters 
are to be printed with the expand function, only the first 66 are printed, 
the 2221W performs a carriage return and all other characters are lost. 
If a line limit of less than 66 characters is selected, and the number 
of expanded characters exceeds the line length, the expanded characters 
are printed up to the line limit, the printer carriage returns and 


prints the remaining characters on the next line(s) in regular size. 


EXAMPLE: 
10 SELECT PRINT 215 (5) 


20 PRINT HEX (fE), "111222333444" 
30 STOP 


A line limit of 5 was given to the printer; the printer was instructed 


to expand the twelve numbers. The printout illustrates that: 
1) The printer only printed five elongated characters on the first line. 
2) When the characters are expanded, so are the columns. 


3) The excess characters were printed on the next two lines, the second 


line containing only five characters and the third line the rest. 


Not only does the expand function expand the characters and columns, 


but also the zones. 
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3.3.6 ZONES 


The 2221W is divided into eight zones of 16 characters each and one 
zone of 4 characters. The zones constitute columns 0-15, 16-31, 32-47, 
48-63, 64-79, 80-95, 96-111, 112-127, and 128-131 respectively. 


If commas separate elements in a PRINT statement, then each element 
begins at the start of a new zone. If semicolons separate elements in 
a PRINT statement, the zoned format is ignored, and the output appears 
in packed format. 


3.3.7 HEX FUNCTION 


The HEX function is used in a BASIC program to output characters on 
the printer that do not appear on the standard keyboards or to output 


special printer control codes. The HEX function has the form: 


HEX ([{hh][hh]...) 


where h = a hex digit 0 to 9 or a letter A to F. An even number of char- 
acters mist always appear in a HEX statement; spaces are not allowed. (See 
the Wang BASIC Reference Manual for hexadecimal characters and codes.) 


HEX codes can be combined. 


EXAMPLE: 


10 SELECT PRINT 215 
20 PRINT HEX( 2424) 
30 END 


PRINTOUT: 


98 


3.3.8 CONTROL CODES 


The special Control Codes for the printer are: 


FUNCTION HEX CODE 
ALARM HEX (07) 
LINE FEED HEX (0A) 
VERTICAL TAB HEX (OB) 
FORM FEED HEX (0C) 
CARRIAGE HEX (OD) 
RETURN 

ELONGATED HEX (OE) 
CHARACTER 

DELETE HEX (7F) 


DESCRIPTION 


Generates an audible tone about one second in 
duration in the speaker at the rear of the printer. 


Advances paper one line. 


Advances paper until the next hole in channel 5 of 
the Vertical Format Unit paper tape is reached. 


Advances paper until the next hole in channel 7 
of the Vertical Format Unit paper tape is reached. 


Causes the line of characters stored in the printer 
buffer to be printed. An automatic line feed occurs 
after the line has been printed and the print head 
returns to the left side of the printer carrier. 


Prints a line up to 66 characters as expanded 
(double width) characters. 


Clears buffer of partial line. 


NOTE: 


When HEX codes are combined, control codes are 


executed first. 


see Appendix B for complete listing of hexadecimal codes. 


3.4 621W, 721W AND 1222 LINE PRINTER OPTION (LPO) 


For details of operation for the 621W, 721W and 1222 LPO refer to 


the respective Operators manuals. 
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SECTION 4 
THEORY OF OPERATION 


4.1 INTRODUCTION 


This section of the manual consists of three basic parts: a mech- 
anical section including a general description of carriage movement, 
paper movement, and ribbon drive; an electrical section with detailed 
logic description of carriage paper movement and ribbon drive; and an 
electrical section on detailed logic description of the 6577, 6728 and 
6576 printed circuit boards. 


The 6728 and 6576 boards have been modified to 7028 and 7076 
respectively. These modifications were recently incorporated for the 
1222 LPO underscore function and the differences are described 
briefly in paragraph 4.3.4. The new boards 7028 and 7076 are compatible 
with 6728 and 6576. As a result 6728 and 6576 boards are no longer in 
production but they can be used in all applications except 1222 LPO. 


4.2 GENERAL 
4.2.1 CARRIAGE MOVEMENT 


A carriage assembly moves the print head across the paper. Printing 
is performed by selectively firing the solenoids of the print head as it 
moves from left ‘to right. Synchronization of the print process and the 
carriage aevenent Ge provided by an optical pickup head located on the 
carriage. The optical pickup head moves across the timing fence which has 
vertical bars that interrupt the light to the phototransistor generating 
a vid20 signal. This signal is used to generate a strobe for print timing. 


The carriage is driven\ by a servo motor which results in fewer 
mechanical parts and quieter cperation (refer to Figure 4-1). Feedback 
via a tachometer mechanically linked to the motor helps maintain stability 


and constant speed. 
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(FROM 6576/7076) 


| 
START/STOP 
LOGIC FORWARD/ | , 
oe REVERSE | 
ry CONTROL AMP Ey iz ' 
. | TACHOMETER | 
SWITCHES, | 
! | \ | 
1 (3) 
L—-—— ' B a 
FEEDBACK . ) 


[ea oscar an ees 


FIGURE 4-1 CARRIAGE SERVO MOTOR 


There are three reed switches located on the frame of the carriage 
block. These switches are activated by a magnet located on the under- 
side of the carriage. The outputs of these switches and Start/Stop logic 
from the 6576 board are used to control forward and reverse logic for 


the servo motor. 
4.2.2 PAPER MOVEMENT 


Paper movement is originated by three separate functions: line 
feed, vertical tab and form feed. Each of these functions causes paper 
movement by activating a stepping motor. For vertical tab and form feed, 
the motor will step wmtil a hole is detected in the appropriate channel 


of the vertical format paper tape by the tape reader. 


The Vertical Format Unit (VFU) consists of a 3 channel optical tape 
reader and only 3 channels 2, 5 and 7 are used. Movement of the tape 


in the VFU is caused by direct mechanical linkage to the gear trai: that 


feeds the paper. 


4-2 


LINE FEED — A line feed can be generated by any of the following three 


conditions: 


(a) Automatic line feed after each carriage return. 


(b) Receiving a line feed code HEX (0A) via the input as decoded by the 


function decoder. 


(c) Depressing the line feed key on the control panel of the 72. 


(In this case, the printer must be deselected.) 


VERTICAL TAB - A vertical tab can be generated only by receiving a vertical 
tab code HEX (OB). 


FORM FEED —- A form feed can be generated by any of the following three 


conditions: 


(a) Receiving a form feed code HEX (OC) at the input decoded by the 


function decoder. 


(b) Pressing the Top of Form key on the control panel. (Printer must be 
deselected. ) 


(c) When an end of document hole is detected by the VFU. 
4.2.3 RIBBON MOVEMENT (Figure 4-2) 


Ribbon movement is accomplished with logic controlled triac driven 


24 VAC gear motors, one for each direction. Only one motor is active at 


any one time. When an end of ribbon is detected, control is switched to 


the opposite motor. End of ribbon is sensed when a rivet on the ribbon 
catches and pulls the ribbon reverse actuator. This actuator closes a 


switch which toggles a flip-flop reversing the control logic. 


ST 


| [ 

| dd 3 

RIBBON | 

| RIBBON | FORWARD/ id | 
| REVERSE |___a} REVERSE 7] y | 
lana t.MoTors, 


Cin Aa 


SOLENOID 
DELAY DRIVERS | RIGHT CY 


! HOLD IN SOLENOIDS 
W 


FIGURE 4-2 RIBBON DRIVE MOTOR CONTROL 


Each ribbon motor assembly consists of a gear motor and a hold-in 
solenoid. The motor, when off, is not engaged in the gear box. However, 
when power is applied, motor action draws the armature up to engage the 
gears. When the printer is idle, the ribbon mechanism is disabled, and 
the motor drops from the gear box. To reduce wear on the gear motor, a 


hold-in solenoid is used to keep the driving motor engaged. 
4.3 ELECTRICAL THEORY 
4.3.1 6577 FORMAT AND PRINTING CONTROL BOARD (REFER TO DRAWING E6577) 


4.3.1.1 Carriage Movement (Detailed) 


When power is applied to the printer, POWER ON PRIME is generated 
and initializes the carriage drive and paper feed control logic. If 


the carriage is not at home position (SWO closed), then a carriage return 


will be performed. 
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SFM from the 6576 board starts the carriage moving by setting the 
forward flip-flop. L2-10 goes low to provide current flow through the 
coil of relay 1. The reed switch inside the relay closes applying +5VR 
to the summing junction of the servo amp. Q2 turns on to drive the base 
of the forward or positive motor drive power transistor. Negative feed- 
back to the summing junction is provided by the tachometer to help 
maintain constant speed. Potentiometer R38 varies the speed by controlling 
the feedback. 


Carriage return will be initiated one of two ways, CR, or SW2 
(closed). Either one will cause L21-3 to go high and enable the outputs 
of the fast/slow decision flip-flop L26. If the line printed was of 
sufficient length to cause the carriage to move past SWl, then L26-3 
will be high. A low at L21-8 will set L3-6 (fast return F/F) high and 
relay 2 will close. At the same time, L21-6 will go high and generate 
CIP to reset the forward flip-flop, set slow return flip-flop, L4-8 
high and generate a paper feed. Thus, for a fast return, both r: lays 
1 and 2 are energized and -12V is applied through parallel resistance 
of R23 and R24 to the summing junction. This causes Q2 to turn off and 


Q6 to turn on full reversing the motor and returning the carriage. 


As the carriage passes SWl again on the return, L26-10 goes low 
and resets the fast return flip-flop via L27-2. Now the summing junction 
sees -12V through only the 470K ohm resistor. Since the larger resistance 
results in a larger voltage drop across the resistor, the summing junction 


is now less negative. Therefore, Q6 is not driven as heavily and the motor 


decelerates. 


When the carriage returns to home position, SWO closes and resets 
the slow return flip-flop. Relay 3 opens and since relays 1 and 2 are 
already open, no voltage is applied to the summing junction, except for 
the tachometer feedback. “his feedback serves as a brake and the motor 


is stopped. 


Note that RB for ribbon movement will be active whenever the forward 
F/F or the slow return F/F are on. Also, RS (active low) will inhibit the 
start of a new line (see 6576 board) until the slow return F/F is reset and 


the paper feed has been completed. 
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If the line to be printed is short so that the carriage does not 
pass SWl, then the Fast/Slow Decision F/F is not set and only a slow 
return will be accomplished. 


Carriage movement may also be originated by CFM (maintenance switch). 
CFM sets the forward F/F to move the carriage forward and SW2 originates 
a return. CFM also sets WS Inhibit F/F to inhibit WS from being gated 
to the printing logic. 


When the carriage is moving forward, CF is used to keep the printer 
busy. 


As the carriage moves along the timing fence, a photocoupler generates 
a video signal. The black marks on the fence interrupt the light between 
the LED (Light Emitting Diode) and phototransistor pair. The signal is 
amplified by an emitter follower on the 6573 finger board located on 


the carriage assembly. 


The video signal, PE, is brought to the 6577 board at pin N, and applied 
to the inverting input of Ll operational amplifier. Ql with L12-12 feedback 
changes the operational amplifier sine wave output to a rectangular wave. 


It is then gated at L19-8 with forward motion logic to become WS. 


Potentiometer R11 is used to adjust the quiescent operating level 
of Ll thus changing cut-off and saturation levels of Ql to obtain a 502 
duty cycle. See Figure 4-3. 


4.3.1.2 Ribbon Movement (Detailed) 


When power is applied to the printer, the ribbon reverse F/F assumes 
an undetermined condition. RD is high when ribbon movement is active 
and enables gates L18-11 and L18-8. Depending on the output of the 
reverse F/F, one of the gates will go low and turn on transistor Q3 or 
Q7. When the transistor is on, +5V is applied through a 680 ohm resistor 
to the gate input of the triac. The triac conducts, causing the 


corresponding motor to operate. 
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FIGURE 4-3 WINDOW STROBE (WS) ADJUSTMENT 


When the ribbon approaches the end of the spool, a rivet pulls an 
actuator arm and closes a microswitch. This switch applies a low to the 


corresponding input of the ribbon reverse F/F causing the outputs to reverse. 


The opposite transistor now conducts and turns on its corresponding motor. 


When either of the outputs of the reverse flip-flop goes high, its 
associated one-shot triggers. The Q output goes low for about .3 seconds. 
At its trailing edge, the solenoid gate L18-6 or L18-3 goes low to turn 
on the solenoid driver, Q4 or Q8. With the transistor on, a current path 
18 provided from -24V through the solenoid, 15 ohm resistor and transistor 


to +5V. Diodes D7 and D8 are suppression diodes for the solenoids RS1 
énd RS2. 


4.3.1.3 Paper Movement (Detailed) 


A stepping motor is used to drive the paper feed mechanism and the 
Vertical Format Unit (VFU). Each step of the motor accomplishes 15° 
rotation and there are 8 steps for each line feed. The motor utilizes 
a two-phase drive provided by L13 J-K flip-flop. It is called two-phase 
© because the four windings of the motor are dciven two at a time. See 
Figure 4-4, 
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FIGURE 4-4 STEPPER MOTOR CONTROL FOR PAPER MOVEMENT 


L7 is a resettable astable oscillator whose output is used to clock 
the two-phase drive circuit. For each cycle of L7, a step of 15° is 


performed. 


All conditions causing paper movement such as LFM, LFP, etc., set 
the paper feed flip-flop L16-6 high. This high releases the oscillator 
reset line allowing it to free run. At the same time L16-8 goes low 
releasing the clear inputs of the two-phase drive J-K flip-flop. Since 
Power On Prime resets the first step F/F, L15-6 high, and both @ outputs 
of L13 are high, L20-4 will be low. This effectively places C22 in 
parallel with C23 timing capacitor. This condition exists only for the 
first step when L13-12 goes high and sets the first step F/F. Therefore, 
the first cycle of L7 is longer to extend the first step pulse AY. This 


is necessary to overcome the inertia of the stationary motor. 


L13 circuit can provide only four combinations for stepping. For 
a line feed it is therefore necessary to repeat the sequence to obtain 
eight steps. L11-13 J-K rlip-flop is used to indicate to the logic 
whether the motor has stepped four or eight times. On the eighth step, 
conditions will be such that the next cycle of L7 will generate LFE. 
See Figure 4-5. LFE is a 15 jisec low pulse and is used to reset the © 


paper feed flip-flop. Reset input of L7 oscillator goes low and the 
oscillator stops. 


6.3ms 
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L11-13 
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FIGURE 4-5 STEPPING MOTOR CONTROL PULSES 


It should be noted that while the paper feed flip-flop is set, L16-8 
causes PF to be_low and activate the busy circuit. This low will also 
turn on Q5 transistor. This serves to increase the potential between 
the common terminal and phases of the motor when stepping. See Power 
Circuit Dwg. E6635-999 in Section 7. 


When idle, transistors Q12 and Q13 are on, making the collectors 
effectively +0V. The MJ 2500, Q14, is cut off so that the only potential 
at the common terminal of the motor is the +9V through D24. Some current 
flow through the coils is necessary to hold the motor in position since 


the motor is a variable reluctance type stepping motor. 


When stepping, Q14 is turned on by Q5 of the 6577 board. The common 
terminal of the motor now has a potential of +18V through Q14 and D23. 
This provides twice the current to the coils for stepping. 
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Diodes D19 through D22 serve as a power return to shunt the counter 
EMF generated when the coils of the motor collapse. They also protect 
the driver transistors from damaging reverse transients. © 


The paper feed flip-flop L16-6 can be set by applying a low at either 
L16-3 or L16-4. LFM is NANDed with SL and LFD to set L15-12 high. CIP 
will cause L15-12 to go high as well. LFP or CR, with SLCTR will also 
cause L15~-12 to be high. Whenever L15-12 is high the paper feed flip- 


flop is set. 


If the form feed flip-flop and/or vertical tab flip-flop are set, 
then L28-3 will be high and hold L16-4 low. As long as these flip-flops 
remain set, LFE cannot reset the paper feed flip-flop. 


The form feed flip-flop can be set by any of the following: 
FFP, FFM with SL or PEPE at LFE time. 


The form feed flip-flop is reset when a hole is detected in channel 
7 of the VFU tape. FFPE goes high generating a pulse at L24-6. © 


The vertical tab flip-flop is set by pulse VIP. It is reset when 
a hole is detected in the VFU tape, (channel 5), by VTPE at LFE time. 


FT is used to keep printer busy when either form feed or vertical 


tab are active. 


J-K flip-flop L11-8 provides self-alignment of the paper with respect 
to the VFU. It insures that the eighth step count, LFE occurs near the 
center of the form feed punched hole (See Figure 4-6), On the leading 
edge of FFPE, L24-6 fires and clocks L11-8 low to clear L11-13. A maximum 


of four steps can occur before LFE resets the logic and stops the motor. 
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FIGURE 4-6 ALIGNMENT OF TAPE FORMAT AND 
LINE FEED ENABLE 


SLCTR, L30, flip-flop provides the logic with a shift register empty 
status. If there have been no characters shifted into the 132 bit register, 
SLCTR will be high. Upon receiving a CR code as the first character of 


— a 


a line CR, goes low and generates a line feed. This feature allows the 
operator to obtain a line feed by sending just a CR code. PS is a low 
going pulse occurring only when a printable character is shifted into the 
shift register storage. It resets SLCTR low to indicate that the shift 
register is not empty and a line is to be printed before executing a 

line feed. The line feed will then be originated by CIP. 


4.3.2 6728 MEMORY AND REGULATOR BOARD 
4.3.2.1 6728 General 


The 6728 board can be divided into the following basic blocks (See 
Figure 4-7). 


1 Column Counter | 
2 Character Generator ROM 
3. Output Latch 

4. Output Gates 

5. Pulse Generators (PGs) 
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FIGURE 4-7 BLOCK DIAGRAM OF 6728/7028 BOARD 


During a print operation, a character is shifted out of the 132 bit 6 
shift registers of the 6576 board. The 7 bits, (b, - b.), are used to 
address the character generator. The column counter also serves to 
address the ROM and select the column of the character matrix. The 
dot pattern of the character is clocked into the output latch and is 
sent to the solenoid drivers at the proper time by the output gates. 


All timing for this operation is generated from WS. The sequence 
is as follows. PGO strobes output to solenoids. PG1 then provides a 
Read pulse for the ROM. At PG2 time the ROM outputs 01 - 09 are clocked 
into the output latch. Also, at PG2 time the column counter is incremented. 
This process is repeated for each leading and trailing edge of WS. There 


are five WS periods for each nonexpanded character printed. 


4.3.2.2 6728 Logic Description (Refer to drawing E6728) 


During any prime routine, a low going CLR pulse from the 6576 board e 
is wired into the 6728 board at pin 2, to initialize colum counter 
L26 and flip-flops L12 and L17. 


Bits b, through bo, from the 132 bit shift register on the 6576 
board, address the character generator ROMs L20, L21 and L22. Bits be 
and b. are decoded to select one of the three ROMs to be read. For 
characters whose codes range from HEX (20) to HEX (3F), L22 is addressed. 
L21 contains characters in the range of HEX (40) to HEX (5F) and L20 
contains characters whose codes range from HEX (60) to HEX (7F). Only 


one ROM is read at a time. 


Column counter L26 is incremented eleven times for each character. 
The eleventh count, however, is not used because the counter resets 
immediately following the eleventh count. The outputs of the ROMs are 
clocked to shift registers and strobed to the solenoid drivers. The 
leading and trailing edges of WS are used to generate pulses for reading 
the ROMs and to fire the solenoids. 


4.3.2.3 6728 Sequence of Operations 


Column counter L26, flip-flops L12 and L117 are reset during power-up 
and at the end of every line printed. At the beginning of a new line, 


the following events occur. 


A. SFM, a negative going pulse of about 12 usec causes the carriage to 


start moving forward and perform the following operations. 


Produces Read Enable pulse AR to read the ROM. 
Clocks L5 outputs to latch L/. 
Clocks ROM output to latches L5, L32 and L6-12. 


~ WwW fw Fe 


Increments column counter to 0001,,. 


NOTE: 


SFM occurs only once each line. 
B. First positive edge of WS causes the following. 


Strobes L32 and L6-12 outputs to solenoid drivers. 
Produces Read Enable pulse AR, 

Clocks L13 outputs to L14. 

Clocks ROM output to latches L13, L23 and L6-9. 
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Increments column counter to 0010... Clocks L17-12 high. 
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First negative edge of WS causes the following: 


- Strobes L23 and L6-9 outputs to solenoid drivers. 
. Produces AR pulse. 

Clocks L5 outputs to L/7. 

; Clocks ROM output to L5, L32 and L6-12. 
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Increments column counter to 0011... 


Second positive edge of WS. 


Strobes L32 and L6-12 outputs to solenoid drivers. 


Produces AR pulse. 


Clocks L13 outputs to L114. 
Clocks ROM output to latches L13, L23 and L6-9. 
Increments column counter to 0100,. Clocks L17-12 low which clocks 


2 
L12-9 high. (L12-9 remains high for the remainder of the line.) 
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Second negative edge of WS. 


1. Strobes L23, L14 and L6-9 outputs to solenoid drivers; (L14 
outputs were previously disabled by L12-9). 

Produces AR pulse. 

Clocks L5 outputs to L/7. 

Clocks ROM output to L5, L32 and L6-12. 
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Increments column counter to o101,. 


Third positive edge of WS. 


sie Strobes L32, L7 and L6-12 outputs to solenoid drivers (L7 outputs 
were previously disabled by L12-9). 

Produces AR pulse. 

Clocks L13 outputs to L14. 

Clocks ROM output to latches L13, L23 and L6-9. 
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Increments column counter 0110, . Clocks L17-12 (no longer relevant - 


L12-9 remains set). 
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G. Third negative edge of WS. 


Strobes L23, L14 and L6-9 outputs to solenoid drivers. 
Produces AR pulse. 


1 

2 

3. Clocks L5 outputs to L7. 

4 Clocks ROM outputs to L5, L32 and L6-12. 
5 


Increments column counter to O1l1,. 
H. The sequence of events included in paragraphs F and G are repeated 
for WS fourth and fifth cycles. On the trailing edge of cycle five, 


9 and decoded at L18-9 
to generate SF6. SF6 resets L26 to 0000., and shifts next character 


column counter, L26 is iucremented to 1011 


to the output of the 132 bit register on the 6576 board. 


The process described in paragraphs F, G and H are repeated for 


each remaining character of the line. See Figure 4-8. 
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FIGURE 4-8 TIMING DIAGRAM FOR ACTIVATING PRINT SOLENOID 
STROBES AND COLUMN COUNTER 
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To begin the print cycle, SFM a low going pulse of about 12 usec 
forward biases D5 and gives a positive pulse AR at L10-8. This is the 
cead strobe for the ROMs. D7 is also forward biased holding L4-2 high. & 
Since C3 is already partially charged at this time, the one-shot does not 
fire. At the trailing edge of SFM, L4-2 goes low and one-shot L4-12 fires. 
Its trailing edge fires L4-10 for a positive pulse of about 6.5 usec. 
This pulse is used to clock "01" through "08" outputs of the ROM to the 
shift registers L5 and L32, and to clock output 09 of ROM to Ql side 
of L6. It also increments L26 colum counter through L2-6 and L3-10. 
The shift registers are used as latches to temporarily store the ROM 


outputs. 


When column counter L26 is at "0000" all "ones" are read from the 
ROM to the shift register. The result is that the solenoids are not 
fired. This is true for all characters with only one exception, lower 


case letter M (see character set in Appendix D). 


As the head assembly moves forward, a signal is generated by the 
timing fence and photocoupler mounted on the head assembly. This 
signal is reshaped and gated to the 6728 board as WS by logic on the 
6577 board. When WS is not present, pin L, of the 6728 board is low. 
The leading edge of WS therefore, will be positive and L10-12. goes low 


firing one-shot L11-10. L11-9 goes low for approximately 430 usec which 
enables gates L33 and L2-3. L11-10 and L12-° are ANDed by diodes Dll 
and D12 at the input of L18~13,. 112-9 is still low so that L18-13 is 
clamped low. The result is that the even numbered solenoids cannot be 
fired at this time because L18-12 will be high inhibiting eate L8. 


On the same positive leading edge of WS, L3-4 goes high firing one- 
shot Ll-2 to be gated at L2-13 to D6 generating a Read pulse AR for the 
ROM. One-shots L1~4 and L1-6 provide a 6.5 us pulse delave! by 22 us 


to clock L1/7 flip-flop. One-shot L1-6 is gated at L2-5 to increment the 


column counter L26 and is also tied to clock inputs of L13, L23 and Q2 
side of L6. 


On the trailing edge of WS, L1l1-6 is fired. Since this output is 
gated with L12-9, it cannot fire the even solenoids at this time. L11-7 
goes low and enables gates L2-8 and L24 pins 3, 5, 8 and 11. Also, at 
the trailing edge of WS, L1-8 goes low firing one-shot L1-10 which through 
L2-11 and 13 generates a Read pulse AR. L1-10 also goes to L4-3 to fire 
one-shot L4-12 and L4-10 to clock the ROM output into L5, L7, L32 and Ql 
side of L6. L4-10 also goes through L2-6 and 4 to L3-11 and 10 and increments 


the column counter, L26. 


On the second positive leading edge of WS, one-shot L1-6 clocks L17-1 
for the second time. L1/7-12 acts as a divide by two counter so that 
after two clocks Q output is back low which completes the clock cycle 
required for L12-9. L12-9 goes high and remains high for the completion 


of the line. The even solenoids can now be fired. 


At each WS signal, the counter, L26, is incremented for each leading 


and trailing edge. When L26 reaches a count of eleven, as decoded at 
L18-9, SF6 is generated. SF6 is used to clear L26 and to shift out the 


next character from the 6576 board. 


For expanded print, input EC will be high and EC low. This enables 
NAND L28-8 and disables L28-11. This action serves to clock input B of 
L26 by the output of L12-12 instead of by A output on L26. L12-12 divides 
the A output of L26 by two. This causes the column counter to count as 


shown in the chart below: 


Input A Outputs 
# of Clocks B 


oO 
@) 
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Fo°”coorrrroOoOOoCoOo 
OrOrFrFOFOrFOFOFO 


4-17 


13 0 1 1 1 
14 ) 1 1 0 
15 0) 1 1 1 
16 1 0 4) 0 
17 1 0 0 1 
18 1 0 4) ) 
19 1 0 0 1 
20 1 0 1 0 
21 0 0 ) 0 


To activate a print solenoid, the appropriate transistor Q11 through 
Q19 on the 6728 board, must be turned on. Refer to Power Circuit Dwg. 
E6635-999. For example, if Q16 is on, it provides +9V (SW) to the base 
of Ql to switch it on. Ql provides a path for current to flow from the 
+36V through load resistor R3 and the solenoid coil to +0V. Zener diode, 
Dl, protects Ql from high voltage transients when the coil collapses 
and helps to decrease the response time of the coil by providing a shunt 
path for counter EMF. Other solenoid circuits, Q2 through Q9, function 
in a similar manner. Dl through D9 are 68 volt zener diodes located on 
the 6704 board. 


4.3.2.4 6728 Circuit Functions 


Lll One-Shots - Provide strobes to fire solenoids. Adjustable pulse 
width determines how long the solenoids will remain energized. 
Should be adjusted for 425 to 435 usec. 


L26 Column Counter - Provides addressing for columns of each character 
matrix. Is incremented by a count of one at SFM and at each leading 
and trailing edge of WS. Addresses ten columns for each character 


and resets on eleventh count. 


L17-8 Flip-Flop - Is set at CLR time and remains set for ducation of line. 
As carriage return code HEX (OD) is decoded at the output of the 
shift registers signifying end-of-line, CR, is generated. CR, clears 
L17-8, causing pin 8 to go high. L19-10 then goes low disabling 


ae 
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counter L26. 1L19-8 goes low to force CR code, HEX (OD) to a lower 
case dash (-), HEX (2D). This insures that no solenoids are fired 
at this time. Lower case -, as most characters, contains no output at 


colum "0", 


L12-12 Flip-Flop - Serves as a divide by two counter for "A" output of 
L26. Its output is gated to B input of L26 during expanded print 


operation. 


L1/-12 Flip-Flop - A divide by two counter used in conjunction with L12-9 
to inhibit strobes for firing "even" solenoids. This allows erroneous 


data to be shifted out of L7 and L14 secondary latches at the beginning 


of a line. 


4.3.2.5 6728 Power Supply Circuit (Refer to drawing E6635-999) 


L27 and its associated circuitry form the +5V regulator. The MJ3000 
transistor pair provides +5VR from the +9V supply. The +5VR output is 
adjusted by R82. (See paragraph 5.2 for adjusting voltages. ) 


L16 is the -12V regulator adjusted by R103. Q6 controls the base of 
the regulator transistor Q16 located on the heat sink assembly. The -24V 
supply provides the source for the -12VR. +12V is obtained from the +18V 
supply by regulator Q8. 


During power up, all switched voltages are held off until the +5VR 
reaches a level of about +4.6V. This keeps the motors and solenoids 
disabled until the logic achieves control. 


+5VR is brought to pin 14. to be monitored at the base of Q10. 


During power up, Q10 is held a until the +5VR reaches approximately 
+4.6V. At this time, Q10 turns on and the base of Q9 goes negative 
with respect to its emitter and it turns on, thus providing +12V at 

pin A): The output of Q9 also acts to turn on Q2 which turns on Ql 
switching on the +9V. The output of Q‘) also goes to Q7 to switch on 
the -12V. Transistors Q3 and Q4 are held off by -12V (SW). Q5 is held 


off by the output of Q9. 
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During power down, when +5V goes below +4.6 volts, the +12V (SW), 
-12V (SW) and +9V (SW) voltages are switched off. This action causes 


Q3, Q4 and Q5 to turn on and discharge the capacitors in their respective © 
supplies. 


4.3.3 6576 I/O CONTROL AND DATA STORAGE BOARD 
4.3.3.1 6576 Operation - See Figure 4-9 


Data bits DI1 through DTI7 are received at the input buffer. At 
the buffer output, the seven bits are monitored to decode any functions. 
If a function is decoded, the control logic sets the Busy latch and 
executes the function. At the completion of the function, an Acknowledge 
pulse is sent to the external device. If the input is a printable char- 
acter, then it is shifted into the 132-bit register by the control logic. 
An Acknowledge is sent to tell the external device that the character was 


received and is ready for the next input. 


OT! - OT 7 


7 BITS b, - 6 
INPUT OUTPUT 1 7 
FROM CPU BUFFER BUFFER mae 
(DATA IN) REGISTER TO 6728 BOARD 
SHIFT MARKER 
CONTROL OUT 


START/END PRINT 


FUNCTION 


CONTROL 
DECODER 


LOGIC 
TO 6577 BOARD 


ACKNOWLEDGE, BUSY 
TO CPU 


FIGURE 4-9 BLOCK DIAGRAM OF 6576/7076 BOARD 
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Function codes are not shifted into the 132—bit registers with the 


exception of carriage return. It is used during shift out to terminate 


printing. 


Upon receiving a CR code, or detecting the marker bit at the shift 
register output, the print cycle is initiated. Characters are shifted 
out through output buffer to the 6728 board to be printed. By monitoring 
the shift register output, the print cycle is terminated by the control 
logic. 


4.3.3.2 Power-On-Prime (Refer to drawing E6576) 


When power is applied to the printer, C3 (18yf) charges through R16 
(56K). This causes L7-12 to go low after C3 charges to TTL level. L7<=10 
is high at this time and L6-11 goes high to fire one-shot, L10-7. The 
duration of this one-shot is approximately 3.3 ms to activate the prime 
circuit. Power On Prime signal generates CLCR at Pin F., to initialize a 


latch on the 6577 board. 


3 


4.3.3.3 Other Prime Conditions 


The prime circuit may also be activated by CIP, IP, DELP and CLRM. 
Any one going low wil} cause L1-8 to go high, firing «10-9 one-shot for 
3.3 ms. L12-8 acts as an OR circuit as either one-s'.ot L10-9 or L10-7 
will cause L12-8 to go high for 3.3 ms. 


4.3.3.4 Prime Circuit 


When L12-8 goes high, L14-2 will go low to set flip-flop L8A-11 low. 
This low will be used to reset CR. flip-flop L12- 5 low. L14-2 will also 
clear L13~13, holding CLR low. CLR is used to reset EC (expanded 
character) flip-flop; routed to the 6728 board !> initialize logic; 
clears MKR flip-flop L13-9; and goes to L3-2 to ge: rate a Busy signal. 


It also serves to clock paper-out latch via 1..9-4. 
The following paragraph describes the clearing and loading of a 


marker bit in bit position number 8 of the ]7:-bit shift register (print 
buffer). A marker bit is used for two purposes. I’ indicates the 
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position in the print buffer of the first character to be printed and 
indicates when the print buffer is full (contains 132 characters to be 
printed). In the prime routine, the marker bit is placed in the first 
position of the shift register after all random bits have been shifted @ 


out and replaced by zeroes. 


With L13-12 low, L5-8 will be kept high enabling L12-11 to follow 
CLK. L11-6 will follow L12-11 at CLK time firing one-shot L2-6 on each 
leading edge. L2-6 is used as a shift clock for the 132-bit registers. 
Since MK(D8) at L6-8 is low during this time, zeros will be shifted into 
the (D8) position of the shift registers, clearing out any Markers. The 
preceding conditions will exist until the 3.3ms one-shots time out. At 
that time, L13-12 will set on trailing edge of CLK. A marker bit, MK, 
will exist at this time (see Figure 4-10) and the leading edge of CLK 
will shift it into the first register. At the trailing edge of CLK, 
L5-8 goes low to inhibit MK bit and also to inhibit any more shift clocks 
via L12-11. CLR goes back high to release the Busy circuit. The logic 


is now initialized, and a marker bit, MK, is in the first position of 


the shift register. When selected the printer is ready to receive 
inputs, 


=| 5us 


FIGURE 4-10 MARKER BIT GENERATOR 
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4.3.3.5 Select Circuit 


Before accepting any data, the printer must be selected. This is 
.done by depressing the select switch on the control panel. 


When the switch is depressed, a low is applied to pin 11, causing 


L8A-6 to go low. Upon releasing the select switch, a low is ied 

at pin ll, and resets L8A-6 high. On the negative edge of L8A-6, one- 
shot L8-10 fires to clock SL latch L5-12. With SL high, the Busy 

circuit is released and other gates are enabled. A lamp inside the Select 
Key is lit and a select status bit SLCT is provided at the I/0 interface. 
Select control, SLCTR, is gated with SL at L27-11 for a Busy condition. 
Set high at the end of each print cycle, SLCTR goes low with the receipt 
of the first printable character. If the printer is deselected during 
buffer loading, then SLCTR will inhibit L27-11 from causing a Busy at 

this time. 


The printer may be selected and deselected alternately by pressing 
and releasing the Select switch. Also, note that SL latch is cleared 
by the power-up circuit to keep the printer deselected at power-on. 


4.3.3.6 Print Buffer Loading 


Data bits, DTl through DT7, are buffered and presented at the inputs 
of the shift registers and the function decoders. L21-8 decodes the bell 
function or audio alarm. 121-6 decodes the delete function. 1L32, a BCD- 
TO-DECIMAL decoder, decodes line feed, vertical tab, form feed, and 
carriage return. L22-6 decodes any function or character in the range 
of Hex (00) to Hex (1F) except for carriage return. The output, FC, is 
used to inhibit the loading of functions to the shift registers and to 
initiate a busy condition. Note that all function decoders are gated 
by DSTB, and that the duration of each output will be a direct function 
of the pulse width of DSTB. 
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DSTB is used to fire AKDLY one-shot and to generate an SFK (shift 
clock) for the shift registers. For SFK pulse, DSTB is gated with FC 
at L11-8. If FC is active (low) DSTB will not get through. For 
printable characters, FC is high and PS is generated. PS resets L8A-11 
flip-flop, resets SLCTR latch on the 6577 board low and causes output 
L1l1-6 to go high. On the low to high transition SFK one-shot is fired 
to snift in the character on the input lines. 


AKDLY is a low for a7 ysec duration. If the character at the input 
dian't cause a busy condition, then the trailing edge of AKDLY will fire 
the ACKLG one-shot via L29-3. If a busy condition did exist longer than 
7 usec, then ACKLG would be generated by the trailing edge of .RDY/BSY. 
ACKLG may be used to initiate the next DSTB on the sending device. 


4.3.3.7 BUSY/READY Circuit 


The BUSY circuit is used to indicate to the sending device that an 
operation is in process. It also inhibits the ACKLG pulse to allow the 


printer to become ready before more input is accepted. 


The following conditions will cause the busy latch L39-12 to go low 


or busy. 


1. FC - function decoded at input 

2. CLR - prime circuit is active 

3. Audio Alarm - 1.1 second audio alarm active 
4. Cover Open - gated with SLCTR 

5. SL - select status gated with SLCTR 

6. PF - paper feed in process 

7. FT - form-feed or vertical tab in process 
8. CF - carriage forward indicating device is printing 
9. MKR - buffer full condition 
10. CR, - carriage returm decoded at input 

11. PAPER OUT SW - paper out sensed 
12. MALFUNCTION - servo circuit breaker open 
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PF, CF, FT, CR, and ‘MKR are NORed by expandable AND gate L1-6. 


6 8 sag ha sgt We oes 38 eS Cds PHS wtb oS Sy Teh Ss BS raz ea! wicetet ee) er aR mee ee SS 


This low is applied to D21 and NORed with other inputs by expandable 
NAND L3-6. Again, any low input will cause L3-6 to be high, giving a 
low on busy latch clear input, keeping it busy. 


MALFUNCTION, PAPER-OUT, and BELP are NORed by L4-8. This gate 


serves to generate an audio alarm by L8-4 and a busy condition by L7=-2 


COVER-OPEN, CLR, SL and audio alarm one-shot (L8-7) are NORed at 
L3-6 to obtain a busy condition, 


The busy latch is set to READY on the first CLK after the busy con- 


dition is removed. 


4.3.3.8 Print Cycle 


The print cycle is initiated by detecting a print buffer full 
condition or decoding a CR at the input. 


Buffer Full Print Cycle 


As each character is shifted into the buffer, the marker bit MK(D8) 
is shifted along ahead of the data in. When 132 printable characters 
have been inputted, the MK bit {is sensed by MKR flip-flop L13-9. MRK (Q) 
goes low to set printer busy. MRK(Q) goes high to enable diode AND gate, 
L15-6, and fire one-shot L9A-10 to generate SFM. SFM sets logic on the 
6577 board to start the carriage moving. As the optical sensor on the 
carriage assembly passes the marks on the timing fence, the character 
at the buffer output bl through b7 is printed. Each time the sensor 
passes five marks SF6 at pin Ni goes low generating a shift clock to 
shift out the next character. After printing the 132nd character, the 
carriage magnet closes SW2 (right-most reed switch) to reverse the servo 
logic. CIP from the 6577 board generates a prime condition to initialize 


the printer for a new line of data. 
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Decoded Carriage Return Print Cycle 


When a CR code is received at the input and less than 131 print- 
able characters have been shifted into the registers, cR, (decoded by 
L32-6) initiates the print cycle. Since the first character to be printed 
could be in any one of the 131 register positions, some means must be 


used to shift it to the output before carriage movement is initiated. 


Upon decoding a carriage return at the input buffer, CR, goes low 
and sets L12-3 high. On the trailing edge of DTSB, CR, goes high and 
produces a low on L33-3 called CRO CR, causes a busy condition, and 
CR. at inverter L23-6 is high to enable NAND gate L3-8. For each CLK, 
a low is generated at L3-8 which causes L11-6 to go high. Thus, SFK 
one-shot is fired at each CLK until the marker is sensed at the output 
of the shift register. At this time MKR goes low and inhibits gate 
L3-8 stopping the shift pulses. MKR generates SFM and the print cycle 


starts. 


When the carriage return code is shifted to the shift register output, 
it indicates that all the characters have been printed. Rather than wait 
for the carriage to activate the right reed switch, time may be saved 
by returning it from its present position. cR, decoded by L16-8* fires 
one-shot L9A-7. On the trailing edge of L9A-7, CR pulse is generated to 
reverse the servo logic on the 6577 board. One-shot L9A-7 provides a delay 
of about 6ms to allow printing of the last character before executing a 
return. During return, CIP causes a prime routine to ready the printet for 


another line of input. 


Note that SFM fires one-shot L18-9 whose duration is approximately 
-2 seconds. This gives the servo-system time to stabilize between con- 
secutive short lines. SFM cannot be generated until this one-shot times 
out. This circuit would have no affect on lines with more than 10 


characters. 


* Actually decodes any code between Hex (00) and Hex (1F) but only 
a CR code Hex (OD) can be shifted into the buffer. 


4-26 


4.3.3.9 Audio Alarm 


& The audio alarm is produced by the following conditions. 
1. Power-on circuit action 
2. On receipt of Bell code, Hex (07) 
3. On sensing paper-out condition 
4. On sensing malfunction (circuit breaker open) 


BELP, PAPER-OUT, and MALFUNCTION are gated at L4-8. When any of 
the three conditions occur, L8-7 one-shot is triggered for a duration 
of 1.1 seconds. This allows reset (pin 4) of L28 astable oscillator to 
go high and release the circuit. With pin 4 (reset) low the oscillator 
is inhibited. Output at pin 3 of L28 is buffered and fed to audio 
amplifier, Q3 to drive the speaker. The frequency of the audio signal 
is approximately 1.4kHz. Transistor Ql in the one-shot L8-7 circuit 


is necessary when a large value RX, is used for such a large time constant. 


4.3.3.10 Cover Open 


When the front cover is opened, pin Ky goes low. COVER OPEN is 
gated with SLCTR to cause a busy condition. If the cover is opened 
during buffer loading, SLCTR will be low and inhibit the busy. When 
CR code is received as a line terminator a CLCR pulse will be generated 
to set SLCTR high and enable busy gate L29-11. 


4,.3.3.11 Paper-Out Switch 


While paper is moving over the PAPER-OUT SW actuator, the switch 
remains open. When the end of the form passes the switch, the switch 
closes making pin L, low. Paper out latch, L39-9 will set upon receiving 
a clock via L29-6 gate. Either PF or CLR will provide this clock to 
set the latch. 1L39-8 (Q) is buffered and made available at the I/0 
interface for monitoring. Q is also used to trigger the alarm one-shot 
and to cause a busy condition. The Q output is used to turm on the 


paper-out light, and is gated with cover open at L29-8 to inhibit clock 
_ for the busy latch. 


4.3.3.12 Form Override 


FORM OVER-RIDE switch applies a low to the clear input of the paper 
out latch L39. If the switch is released, the latch will again set by 
PF or CLR. The latch cannot be set as long as the override switch is 
held down. 


4,3.3.13 Ribbon Delay 


When the carriage starts moving forward, RB (6577 board) goes high 
and forces RD high through L27-3. This causes the ribbon motor to operate. 
When the carriage stops moving, RB goes low and triggers ribbon delay one- 
shot L18-7. RD is now held high or active by the output of the one-shot 
for approximately 1.1 seconds. Thus, the ribbon moves constantly while 
printing and will remain on for 1.1 seconds after printing has ceased. 
Time meter output N, is used to indicate the amount of time that the machine 


is actually printing as RB is high only while the carriage is in motion. 


4.3.3.14 Line Feed Delay 


The line feed delay one-shot L2-9, is triggered by LFE (6577 board) 
to generate LFD. LFD is gated with manual line feed switch input to 


obtain a break between each line feed when the switch is held down. 


4.3.4 MODIFICATION OF 6576 AND 6728 BOARDS 


The 6576 and 6728 boards are being replaced by the 7076 and 7028 
boards respectively. These boards will be 1222 LPO and Models 621W/721W/ 
2221W compatible. Data Bit 8 (DT8), previously not used, is now incor- 
porated to provide the underscore function for 1222 LPO. For Models 
621W/721W/2221W operation add a jumper from input DT8 (J) to +0V on 
the 70/76 board. On the 7076 board, DT8 is ANDed with +5VR and L5-9 at 
L18-6, thus, input DT8 cannot be applied to the shift register L26-7 
during a POWER-ON-PRIME. (L5-9 is low during POWER-ON-PRIME. ) Dur ing 
POWER-ON-PRIME, the marker bit is loaded into the shift register 
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which is later shared by DIT8. At the output of the shift register, 
bit 8 is used to indicate a buffer full condition to start the carriage 
moving. Bit 8 sets L15-9 and fires one shot L11-10 generating SFM. 
SFM sets the forward flip-flop on board 6577 producing CF. CF thru 
diode D23 inhibits MKR from triggering the one-shot. This ensures DT8 


can be used to underscore during the priating of characters. 


On the 7028 board, b8 is used to fiye the 9th solenoid (underscore). 
For 1222 LPO add a jumper between b8 pin (55) and pins 9 and 11 of L15 
while removing the jumper between +0V and pins 9 and 11 of L15. Note 
that b8 does not address the ROM as do the other bits bl through b7. 
It is ORed with ROM output 09 to fire the bottom solenoid. For Models 
621W/721W/2221W, remove the jumper between pin (55) and L15-9 and 11 
and add a jumper from +0V to L15-9 and ll. 
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SECTION 5 
ADJUSTMENT, REMOVAL AND REPLACEMENT PROCEDURES 


5.1 INTRODUCTION 


This section describes the adjustment, removal and replacement of 
each major mechanical assembly in the MODEL 72 printer. 


The electrical section contains voltage and timing adjustment 
procedures and a listing of all the electrical component boards used 
in the Model 72 printer. 


The mechanical section contains the mechanical and electromechanical 
adjustment checks, adjustment procedures and removal/replacement pro- 


cedures. 
5.2 ELECTRICAL ADJUSTMENTS (REFER TO FIGURE 5-1) 


CAUTION: 
To perform the following print timing adjustments 
the print head should be disconnected electrically. 


(a) Print Head Adjustment - To prevent damage to the print head while 
making the following adjustments, disconnect the print head elec- 
trically by disconnecting the finger board providing solenoid 
currents. Then run a program for continuous printing. Each 
adjustment required for print timing is listed in Table 5-l. 
Perform the +5VR and -12VR adjustments before proceeding to print 
timing. 


1) WS Adjustments - WS is generated by the optical sensor as it 
passes the timing fence marks. This signal must be adjusted 


_ by R38 on the 6577 board for a complete cycle of 925 us +25 us 


monitored at Pin L, of the 6577 board. R11 must then be 


adjusted to obtain a squarewave (50% duty cycle). 
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FIGURE 5-1 VOLTAGE AND WS TIMING ADJUSTMENTS 


2) 


After obtaining the proper waveform for WS (Figure 5-1), the 
following pulses should be checked and/or adjusted. 


WS trailing edge - Adjust R44 on the 6728/7028 board for a 
425-435 us positive pulse at L11-6 of the 6728/7028 board. 
WS leading edge - Adjust R39 on the 6728/7028 board to obtain 
a 425-435 us positive pulse at L11-10 of the 6728/7028 board. 


The WS leading and trailing edge strobes are only present 
during the printing period. Replace print head solenoid 


finger board connector. 


3) The push-button maintenance switch located on the rear oi the 
chassis is used to sweep the carriage forward and return with- 
out printing. It also can be used to test the SW1 deceler- 
ation switch for the carriage return. 

NOTE: 
}. Whenever the 6577 or 6728/7028 board are 
interchanged, these adjustments must be 
checked. 
2. All timing pots should be secured with 
Glyptal after adjustment to prevent any 
changes due to vibrations in the printer. 
TABLE 5-1 
LEVEL 
OR 
SIGNAL BOARD LOCATION MEASUREMENT ADJUSTMENTS 
+5VR 6728/7028 Pin By +5 volts + .25 volts R82 
-12VR 6728/7028 Pin 13, -12 volts + .25 volts R103 
WS 6577 Pin L, 925 us + 25 us full cycle R38 
Squarewave (50% duty cycle)R11 
WS (TRAILING 6728/7028 Pin C, 425-435 us positive R44 
EDGE) pulse 
WS (LEADING 6728/7028 Pin S, 425-435 us positive R39 
EDGE) pulse 


The complement of Electrical Circuit Boards used in Model 72 are 
listed in Table 5-2. Refer to Figure 5-1A for locating the position 


of Electrical Circuit boards on the Electrical Chassis Assembly. 


TABLE 5-2 

ELECTRICAL CIRCUIT BOARDS PART NUMBER 
1) Resistor Module (Plugs in J7) 210-6568 
2) Phototransistor (VFU) 210-6574 
3) LED (LAMP) MTG Board (VFU) 210-6575 
4) I/O Control & Data Storage (3-Conn) 210-55761See Section 
5) I/0 Control Data Storage & Underscore (3—-Conn) 210-7076}4.3.4 
6) Format & Printing Control (3-Conn) 210-6577 
7) Motherboard 210-6579 
8) Heat Sink Assy. 270-0261 
9) Diode Board 210-6704 
10) EA Memory & Regulator (3-Conn) ae Section 
11) EA Memory & Regulator & Underscore (3-Ccenn) 209-702814.3.4 
12) Component Board (Control Panel) 210-6734 
13) Matrix Interface Board (2-Conn) 210-6751 ® 


*NOTE: Used in Models 621W, 721W only. 


INSTALL 3 CONN. BOARDS 
6576/7076-3 CONN. oe WITH COMPONENTS FACING 


6577-3 CONN. BOARD or cu 
6726/7028-3 CONN. BOARD 


\geeeee 


PUSHBUTTON TEST SWITCH | 
FOR CARRIAGE MAINTENANCE 


6751 IS 2 CONN. BOARD 


J8_ (RIBBON CONN. ) 
> 


6704 
COMPONENTS 
FACE IN 


Jl2 J/0 & TEST BOARD CONN. 
REAR OF CHASSTS (6751 or 6736) 


T/Q AMPHENOL con® 


FIGURE 5-1A ELECTRICAL CHASSIS ASSEMBLY LAYOUT 
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5.3 MECHANICAL AND ELECTRO-MECHANICAL ADJUSTMENT, REMOVAL/REPLACEMENT 
INDEX 


.3.1 Striker Bar* 

3.2 Ribbon Guides 

.3.3 Main Drive Belt* 

3.4 Paper Guides* 

.3.5 Print Head* 

.3.6 Timing Fence* 

.3.7 Reed Switches* 

-3.8 Reed Switch Magnet* 

-3.9 Paper Feed Sprockets* 

-3.10 Vernier Clutch 

~3.11 Vertical Format Unit V.F.U. 
.3.12 Ribbon Drive Assembly* 
.3.13 Paper Movement Belts* 

.3.14 Tach and Drive Motors 

.3.15 Carriage Assembly Removal and Replacement 
.3.16 Frame Assembly 
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5.3.17 Front Cover Removal and Replacement 


*Contain their own removal and replacement section. 


3.3.1 STRIKER BAR (See Figure 5-2) 


ECCENTRIC ADJUST 
SCREWS 


STRIKER BAR 
HOLDING SCREWS 


o~ O O O ® 
a (13mm) 
FEELER GAUGE SCREWS HOLDING 
PAPER GUIDE 


CATLIN U 


Yo FIGURE 5-2 STRIKER BAR ADJUSTMENT 


O 


cae 
oC 


(a) Adjustment Check 


1) With the print head in the far left position and ribbon removed ® 
from the ribbon guides, turn the penetration knob to the full 
clockwise direction (to move the print head as close as possible 
to the striker bar). A .005"" (.13 mm) gauge should just fit 


between the striker bar and the solenoid wires. 
2) Move the head to the far right position and check the same gap. 
(b) Adjustment: 
1) The print head must be as close as possible to the striker bar. 


2) Remove the ribbon from the print head to allow for proper 


measurement. 


3) Remove the caps from the eccentric ribbon guides. 


4) Back the eccentric ribbon guides so they are as far as possible ® 
from the striker bar by loosening the Allen screws and then 


turning the ribbon guides away from striker bar. 


5) Loosen the two Allen screws holding the striker bar. 


6) Adjust the striker bar in or out to meet adjustment tolerances 
by adjusting the two eccentric nuts. Some units do not contain 
the eccentrics but have additional Allen screws. With these 
units, loosen the Allen screws and move the striker bar in 


the desired direction. 
7) Readjust the eccentric ribbon guides. See Section 5.3.2. 
8) Check lower paper pan adjustment. See Section 5.3.4. 


‘(c) Striker Bar Removal and Replacement 


1) Back head as far away as possible from the striker bar. 


5-6 


2) Remove the five Phillips screws that attach the striker bar 
to the upper paper guide. 


3) Remove the two Allen screws within the eccentrics and two 
Allen holding screws. Lift the striker bar from the frame 
assembly. 


4) Reverse procedure to reassemble and then readjust striker bar. 


3) Check the lower paper guide adjustment. See Section 5.3.4. 


2.3.2 RIBBON GUIDES 


(a) Adjustment Check 


(b) 


1) Using the penetration knob, move the head in towards the 
striker bar as close as it will go. There should be a gap 
of .005" + .001" (.13 m + .02 mm) between the striker bar 
and head bearing, if not, adjust striker bar (Section 5.3.1). 


2) Continue by checking ribbon guides 1, 2 and 3. The ribbon 


guides should be .015" (.4 mm) from the striker bar. See 
Figure 5-3. 


Adjustment 
1) Remove the caps covering Allen screws. 


2) Loosen the Allen screws inside the ribbon guides and move the 


guides away from the striker bar. 
3) Place a .005" (.13 mm) gauge between the striker bar and head 
bearing (solenoid wires) and move the head in until the gauge 


is held snugly between the bearing and striker bar. 


4) Loosen Allen screws, tum the guides, 1, 2 and 3 by hand until 


they are .015" (.4 mm) from the striker bar and retighten the 


Allen screws. 


STRIKER BAR a ee 


015" (.38mm) 


005" + .001" (.13m) 


PRINT HEAD 


MOUNTING ASSEMBLY 
PLATE 
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FIGURE 5-3 RIBBON GUIDES AND PRINT HEAD ADJUSTMENT & 


3.3.3 MAIN DRIVE BELT 
(a) Adjustment Check 


WARNING: 
Power must be off during this procedure since 
the carriage will forcibly return when brought 
to the extreme right hand position. 


1) Move the carriage to the extreme right hand position. 
2) Using a spring gauge and scale, deflect the middle of the 


belt .31" or 5/16" (7.9 mm). The gauge should read 1 lb 
+2 0z. (Figure 5-4). 


3) The pulley bracket and base casting should be parallel. 
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PULLEY BRACKET 


FIGURE 5-4 MAIN DRIVE BELT ADJUSTMENT 


(b) Adjustment 


(c) Main 


1) 


2) 


3) 


4) 


Loosen the two Allen screws holding the pulley bracket and 
move the pulley bracket in the desired direction; retighten 
the screws. 


Drive Belt Removal and Replacement 


Remove the carriage assembly from the carriage shaft. See 
section 5.3.15. 


With carriage removed and assembly upside down, remove the 


eccentric bearing spring. (See Figure 5-5.) 


Remove 3 screws, hex screw post and belt holding plate, 


remove belt. 


To replace, reverse procedure. 
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FIGURE 5-5 MAIN DRIVE BELT REMOVAL AND REPLACEMENT 


5.3.4 PAPER GUIDES 


There are three versions of the paper guide assemblies. Because 
each of the adjustments is different, step 2 of the adjustment check 
is divided between the two early models and a late model. The two early 
models No. 1 and No. 2 are top feed types and the late model is a bottom 


or front loader feed. Each will be discussed separately. 


(a) Adjustment Checks 


1) The adjustable paper guide must be parallel to the striker 


bar across the entire bar for all three versions. (See 


Figure 5-6.) 


EARLY MODEL #1 (FRONT) 


STRIKER BAR A ss 
: amt Eas 
po 
UPPER PAPER GUIDE LOWER PAPER GUIOE BEND CORNER PAPER GAP ADJUST 
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EARLY MODEL #2 (FRONT) 
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FIGURE 5-6 MODEL 72 PAPER GUIDE DESIGNS 


5-11 


2) Early Models 


The point at which the paper exits the paper guides should be 

the only place where the two guides contact one another. This ®& 
may be difficult to see, so it is suggested that a piece of 

paper be pushed squarely through the guides as if paper was 

being loaded. In doing this a slight resistance should be 

felt along the entire width of the paper. This resistance 

should be very slight and only found just as the paper begins 


to appear at the front of the machine. 


If the two guides contact at another point rather than at the 
front of the machine as below, in Figure 5-7, a bind will be 
felt long before the paper exits the guides. 


UPPER PAPER GUIDE 


CLEARANCE GAP 
O10" + .005" 


(.25mm + .12mm) 


\g 


EXIT POINT 


q GUIDES CONTACT 
tb, AT WRONG POINT 


LOWER PAPER GUIDE 


CORRECT ADJUSTMENT INCORRECT ADJUSTMENT 


FIGURE 5-7 PAPER GUIDE ADJUSTMENTS 


If adjusted incorrectly, the guides will feed the paper toward 
the print head instead of parallel to it. This will cause the 
paper to bubble in front of the platen causing streaks or 

possibly causing the ribbon to be kicked off its guides during 


‘loadtug of paper or top of form execution. 


A uniform gap of .010" + .005" (.25 mm + .12 mm) should be 
maintained along the entire paper guide between the lower © 
guide and the upper guide exit point. However, a manual check 


of the resistance to paper feed through the guides is recommended. 
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3) Late Model 


© The late model has a bottom paper feed system. See Figure 5-6. 
Like the early models there is a fixed and adjustable guide 
but they are shaped differently. The exit point is the only 
contact surface between the guides and the paper feed resis- 
tance should be uniform along the width of the paper. Due to 
the change in the shape of the guides there is no gap clearance 
provided. The self-locking effect in the curved early models 


has been eliminated. Insure guid. parallelism with the striker 
bar. 


(b) Adjustment of Paper Guides 


The early model lower paper guide is the only guide that requires 
an adjustment, however, since the upper guide is mounted on the 
striker bar, the lower paper guide must be adjusted if the striker 
bar is moved. The adjustment of the lower guide is performed by 
moving two hex screws on the outside of the left and right side 


frames. These Allen head screws are located behind each ribbon 


spool. The holes where these screws are inserted are oversize 


allowing excess play. Use them as follows: 


1) Loosen both locking screws of the lower paper guide (see Figure 
5-8). If the unit is an early #2 model, back off the height 
adjusting screws on either end of the striker bar so no contact 


is made between the guide and the screws (Figure 5-6B). 


2) Hold the rear middle of the lower paper guide and push its 
upper rear edge down. This causes the two guides to make 
contact. While observing each side of the guides at their 
front edge, move the lower guide until it contacts the upper 
guide at the exit point (Figure 5-7). When this is complete, 
continue to hold the guide while checking for parallelism. 
When the guides are parallel, tighten the locking screws 
(Figure 5-8). Do not release the guide until both screws are 
tight. 
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FIGURE 5-8 EARLY MODEL PAPER GUIDE ADJUSTMENT 


3) Early Model No. 1 


The lower paper guides contain a bend on one of the front ® 


corners to prevent paper lockup during a top of form. It 


is possible that this bend could be too big causing the 
paper to bubble in front of the striker bar. Form this 
bend to obtain a gap of .010" +.005" (.25 mm + .12 mm) 
between the two guides. 


Early Model No. 2 


Adjust the two height screws (Figure 5-6B) to create a gap 
between the two guides of .010" + .005" (.25 mm + .12 mm). 


Late Model (Eottom Feed) 


The late model forward paper feed guide is the only guide that 

: requires adjustment since the back guide is attached to the striker 
bar. Any movement of the striker bar would result ina forward | ©} 
guide adjustment. See Figure 5-6C. The adjustments for parallélism 
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of the forward guide with the striker bar are two Allen head screws 
located on either side of the carriage guide plate. These screws 
allow slotted pivot supports to be adjusted for paper guide contact 
all the way along the exit point. The only other adjustment is 

the tension spring located under the baseplate of the printer. 

This adjustment will accomodate paper specifications as listed in 
APPENDIX A. 


(c) Paper Guide Removal and Replacement 


Early Models 


1) 


2) 


3) 


4) 


5) 


6) 


Remove frame assembly from casting (see Section 5.3.16). 


NOTE: 
To remove the lower guide, perform steps 2, 3 and 


4. Steps 5 through 7 are for removing the upper 
guide, 


Remove paper guide springs (Figure 5-8). 
Remove paper-out switch wires. 


Remove locking screws on each side frame. This allows the 
lower guide to be tilted up and out from the rear. While 
doing this, the hex nuts will probably fall out of the 
holes in the paper guide. They fit on the outside of the 
guide pointing in (see Figure 5-8). 


NOTE: 


The lower guide must be removed before the upper 
guide can be removed. 


Remove the five Phillips screws from the striker bar (Figure 
5-2). 


Remove the two side screws which attach the guide to the side 
frames (Figure 5-8). 
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1) 


Pull the guide out from the rear. 


Late Model 
NOTE: 
To remove the forward guide, perform steps 7, 8 
and 9. Step 10 and 11 is for removing back guide. 
7) Remove tension spring from bottom of forward guide under 


8) 


9) 


10) 


11) 


printer baseplate. 

Remove paper-out switch wires. 

Remove the two Allen head screws that secure the two pivot 
supports and carefully lower the guide through the bottom of 
the printer baseplate. 

Remove the five Phillips screws from the striker bar and 
carefully lower the back guide through the bottom of the 


printer baseplate. 


Replace guides in the order removed. 


5.3.5 PRINT HEAD ADJUSTMENT 


(a) Adjustment Check 


1) 


Remove the print head from the carriage assembly by disconnecting 
finger board from connector and removing the two mounting 


screws, oneé on each side of the print head. 


With a jewelers loupe (magnifier) look at the head bearing 
(Figure 5-9). All the solenoid wires mst protrude .002" - 


-905" (.05 mm - .12 mm) from the bearing surface. 


i 
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FIGURE 5-9 SOLENOID WIRE ADJUSTMENT 


(b) Adjustment of Print Head 
d) Remove the head cover by removing the two Phillips screws. 


2) Unlock the desired solenoid by loosening its corresponding 
nylon tip locking set screw. These screws are positioned 
radially at the rear of the print head. If the set screw is 
the metal tip type, replace it with a nylon tip set screw 


Part #650-4086 (8-32 x = 


3) Turn the solenoid to be adjusted in or out while watching 
the solenoid wire at the bearing. See Figure 5-10. 


FRONT VIEW 
PRINT HEAD BEARING 


FIGURE 5-10 IDENTIFICATION OF SOLENOIDS 


4) Replace and tighten nylon tip set screw and check the bearing 


again. 
(c) Solenoid Removal and Replacement & 


NOTE: 
If more than one solenoid requires replacement, 
only one solenoid should be removed, replaced 
and adjusted at one time. Refer to Wang ISN #96 
for two or more print wire failures in the same 
solenoid position. Model 72 Print Head Failure 
Analysis Forms can be obtained from the Customer 
Engineering Support Group. 


1) Remove print head from carriage assembly by removing the 


two screws holding head to carriage assembly. 
2) Remove print head cover. 
3)  Unsolder solenoid wires from 6572 fingerboard. @ 


4) Loosen desired lock set screw and unscrew solenoid from head 


casting. See Figure 5-11. 


NYLON TIP LOCK SCREW 


S”ONGE PAD a 


PRINT HEAD [ NEW SOLENOID 


BEARING Ee 


GUIDE TUBES 


FIGURE 5-11 REMOVAL AND REPLACEMENT OF SOLENOIDS 
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5) 


6) 


7) 


8) 


9) 


10) 


Remove lubricant pad. Remove any broken wire material at 


pad location. 


Dip the new:solenoid wire into the lubricant (obtained from 
the Home Office; no other lubricant can be substituted). See 
lubrication procedure in Section 6. Cautiously insert the new 
solenoid being careful not to bend the new print wire. With 

a pair of tweezers guide the wire into its guide tube and then 
into its respective bearing hole. Relock the solenoid with 
nylon tip set screw. Separating the two rows of print wires 
with a feeler gauge eliminates the confusion created by nine 
wires and aids in guiding the new solenoid wire into the 


bearing. 


CAUTION: 
The next step is lubricating the new solenoid 
wire and the bearing. Lubrication is necessary 
or damage to the new wire will result. 


Solder solenoid wires to 6572 fingerboard. 


Dip the lubricant pad into the lubricant material (obtained 
from Home Office; no other lubricant can be substituted) and 
place it back into the print head. Tip the head forward to 
allow the lubricant to reach the tip of the print wires. 


Replace print head on carriage assembly and operate for several 
minutes to insure that lubricant igs distributed (lubricant 


has a wax base and does not flow readily). 


Dab entrance to each guide tube with swab soaked with lubricant 
and run head in printer again. 


3.3.6 TIMING FENCE 


(a) Adjustment Check 


1) 


Fence and optical coupler should not contact one another. 
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2) The distance between the face of the fence and the photocoupler 
should be consistent along the length of the fence with a gap 
of .010" - .012" (metric .25 - .30 mm). (See Figure 5-12.) 

3) There mst be a gap of .290" + .010 (.74 cm + .03 cm) between & 
the top of the carriage and the top of the fence at both ends 


of the fence. 


PHOTOCOUPLER 


MASK 


TIMING FENCE 
— 290" + .01" 


7.4mm + 25mm 


.290" + .01" 
7.4mm + 25mm is 


-010" = .012" (.25 = .30mm) —=— 


CARRIAGE 


PHOTOCELL 


FIGURE 5-12 TIMING FENCE ADJUSTMENT CHECKS 


(b) Adjustment 
Parallelism 


1) Loosen the holding screws of the fence bracket so they 
still hold the fence well enough so that tapping it with a 


screwdriver to move it is required. (See Figure 5-13.) 


2) Move the fence in the desired direction to obtain a .010" - 
.012"" gap (.25 - .30 mm) between the optical sensor and fence 
by tapping the bracket with a screwdriver. Move the carriage 
fram side to side to make sure the fence and photocoupler are 


parallel. Retighten the bracket holding screws. 
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FIGURE 5-13 TIMING FENCE ADJUSTMENTS (PARALLELISM & HEIGHT) 


Height 

3) Remove the five small Phillip head screws which secure the 
protective clear plastic shield on the front of the timing 
fence assembly. 

4) Loosen the six holding screws in the face of the metal fence 
support strip. Adjust the fence height to obtain .290" + .01" 
(.74 cm + .03 cm) between the carriage bottom and the top of 
the fence. 

(c) Timing Fence/Photocoupler Removal and Replacement 


Timing Fence 


1) Remove the front cover of the printer. See Section 5.3.17. 


2) 


Remove the five flathead screws holding the clear plastic 
shield in front of the fence. 


3) Remove the six flatvead screws holding the fence support strip 
and the fence. Slide the fence to the right, away from the 
photocoupler. 

4) Replace the fence in the opposite order and check the fence 
adjustment. 

Photocoupler 

1) Loosen the retainer clamp that secures the photocoupler and 
solenoid fingerboards and remove the photocoupler fingerboard. 
(The clamp is held by one screw.) 

2) Loosen the two holding screws clamping the photocoupler to the 
carriage and slide the photocoupler out. See Figure 5-14, 

PHOTOCOUPLER ATTACHED 
TO CARRIAGE 
FRONT MASK 
FIGURE 5-14 PHOTOCOUPLER REMOVAL AND REPLACEMENT 
3) 


When reinstalling the photocoupler, be careful not to damage 
the wires. The wires are inserted in the slots before the 
screws. The photocoupler has a mask on one window. This mask 


will be on the window to the front of the timing fence. 
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(b) 


5.3.7 REED SWITCHES 


(a) Adjustment Check 


1) 


2) 


3) 


With power off and the printer cover open, push the carriage 
against the left hand rubber bumper. Turn power on, the 

servo circuit breaker should xr-main set. If the circuit 
breaker trips, an adjustment of the reed switch, SWO or magnet 


must be made. See section 5.3.7 and 5.3.8. 


With power off, push the carriage somewhere near the center 
of the machine. Turn power on. The carriage should return 
to the left. The right side of the photocoupler must be 
between .125" and .25" (.32 cm and .64 cm) to the left of 
the lst character position on the timing fence. 


WARNING: 
During the following procedure, as the carriage 
reaches the right hand limit switch it will auto- 
matically generate a ca: i«ge return. Use your 
left hand to hold the head cover and pull the 
carriage to the right. This allows the head to 
Slip from your hand easily. AVOID PERSONAL INJURY. 


A carriage return should occur automatically when the left 
side of the photocoupler is between .125" and .25" (.32 cm and 
.64 cm) after the last character position on the timing fence. 
Check by slowly pulling the carriage from left to right and 


watching the photccoupler position in relation to the timing 
fence. 


Adjustment 


WARNING: 
Because the screwdriver used may be magnetic, 
always adjust the reed switches with power 
off. The accidental closing of these switches 
could be hazardous. 
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Adjust the switches by loosening the screws holding the reed switch 


brackets and use the previous adjustment checks in steps 1, 2 and 3. 
See Figure 5-15. 


FIGURE 5-15 REED SWITCH ADJUSTMENTS 


During the adjustment check if a reed switch appears to be faulty 
or misadjusted; shut off the power. Pull the reed switch plug 
connector on the right side of the chassis. Proceed to check the 
defective reed switch by using an ohmmeter for continuity while 
moving the carriage magnet over the suspected switch or switches. 
The black lead on the plug is common to all 3 switches. The color 
code for each switch is as follows: 
SWO (Violet), SW1 (Green) and SW2 (Blue). ® 


(c) Reed Switch Removal and Replacement 

Timing Fence Assembly Removal and Replacement 

1) With power off, unplug connector from reed switches. 

2) Remove the five holding screws from the fence and switch 
assembly and slide the assembly to the right to clear the 
photocoupler on the carriage. (Refer to Figure 5-13.) 

3) Replace by reversing procedure. 


Switch Removal and Replacement 


1) Remove screws holding switch bracket. (Do this step first to 


prevent soldering iron from damaging the fence.) (Refer to 
Figure 5-13.) 


I TTTT!!"—OCSCS~S—Ci lll 


2) Place the switch away from the fence and remove the wires from 
the solder lugs. 


& 3) When replacing the switch, do not overheat the lugs and damage 
the switch. 


4) Readjust the switch. 

3.3.8 REED SWITCH MAGNET 

(a) Adjustment Check 
Looking from the side of the carriage, the magnet should be centrally 
located over the reed switches, and the slot of the magnet should 
face the front of the machine. 


(b) Adjustment 


Loosen the magnet holding screw while holding the hex spacer and 
move the maguet to desired location. See Figure 5-16. 


PHILLIPS HEAD HOLDING SCREW 


TIMING FENCE J 


HEX MAGNET HOLDER STAND-OFF 


SHIELD 
SLOTTED MAGNET 
—=———— REED SWITCH 


FIGURE 5-16 REED SWITCH MAGNET ADJUSTMENT 


3-25 


(c) Reed Switch Magnet Removal and Replacement 
1) Push carriage to the left hand margin. 


2) Remove print head. 


3) With long nose pliers hold the hex spacer while removing the 
holding screw. 


4) Replace in opposite manner. 
5.3.9 PAPER FEED SPROCKETS 


(a) Adjustment Check 


1) With each of the sprocket wheel covers closed, (Figure 5-17), 
there should be a gap between cover and paper feed sprocket 
of .025" to .030" (.64 mm to .76 m). 


2) The teeth of the sprocket should be centrally located in the 


cover slot as shown in Figure 5-1/7. 


COVER 
(} 
RQ’ 
SS 
ASYZZ2 
a: 
Goce cas / COVER PIVOT SCREW (2) 
(.63mn - .76mm) 
SPROCKET 


FIGURE 5-17 PAPER FEED SPROCKET ADJUSTMENTS 
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(b) Adjustment 


®& 1) Adjust cover height with locking stop screw. Move screw down 
until a gap.of .025" - .030" gauge begins to pinch between 
cover and rubber of sprocket. 


2) Adjust sprocket cover pivot screws (2) to center teeth. This 
must be done to both paper guide assembly covers. The pivot 
screws act as eccentrics to center the cover. 

(c) Paper Feed Sprocket Removal 


1) Remove right ribbon drive assembly (see Section 5.3.12). 


2) Remove manual paper adjust shaft by pulling pin on left side of 
shaft, Figure 5-18. 


PAPER FEED RETAINING SCREW FROM 
SPROCKET SHAFT HORIZONTAL ADJUST KNOB SUPPORT SHAFT SCREW 


eee eee 


ft PAPER VERNIER 


ADJUST SHAFT 


STRIKER BAR SCREWS 


rs) 'S) 
O ‘e) O ‘@) 
| ee Sf |e5 o—. SIDE COVER GUIDE 


LOWER PAPER GUIDE UPPER PAPER GUIDE 
ALLEN SCREW SUPPORT SCREW 


FIGURE 5-18 PAPER FEED SPROCKET REMOVAL AND REPLACEMENT 
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3) Remove retaining screw of horizontal adjusting knob and remove 


the knob by unscrewing it from the shaft. 


4) Remove the right lower paper guide Allen screw, this causes the 
paper guide lock nut to fall out. 


5) Remove the remaining screws which include three flathead striker 
plate support screws, a Phillips screw holding upper paper guide 
and another Phillips holding the support rod between the left 
and right side frames. 


6) Slide the side frame to the right off the horizontal adjusting 
shaft, the side cover guide tube and the sprocket feed shaft. 


CAUTION: 
The lock knob unit contains a plastic: insert 
beneath the screw shaft. To prevent marring 
of the shaft, do not lose this piece. 


7) Remove the black spacer washer from the paper feed sprocket 
shaft, slide the feed sprocket and lock knob unit off the 
shafts. 


8) When removing and replacing the molded drive sprocket and 
rubber assembly (part #279-5070-63) for any reason, insure 
that both the left and right sprocket teeth line-up on the 
splined shaft. Each sprocket has a molded rib on the inside 
hub which is the key for proper alignment and proper paper 
drive. When reassembling the paper feed sprocket assembly, 
follow the steps in paragraph 5.3.9(c) in reverse. 


3.3.10 VERNIER CLUTCH 


(a) Adjustment Check 


By using the manual paper adjust knob, push the vernier clutch in 
and out. With the use of a feeler gauge check for a clearance of @ 


5-28 


-002" to .005" (.005 cm to .013 cm) between the idler shaft pulley 
flange and the side frame as shown on Figure 5-19. Also when the 


knob is released after paper advancement the vernier clutch should 
fully reengage. 


(b) Adjustment 


1) Remove the belt pulley on the paper feed sprocket shaft to 
gain access to the Allen set screw which secures the idler 
shaft pulley. Loosen set screw. 

2) 


While pushing the paper adjust knob in all the way, push the 


idler shaft pulley against the side frame as close as possible 
and retighten Allen screw. 


IDLER PULLEY (TIMING GEAR) CLEARANCE 
.002" - 005" SIDE FRAME (L.H.) 
> 
(.05mm - ,13mm) 


SNAP RING (RELEASES VERNIER CLUTCH ASSY.) 


FOOMAT TAPE SPROCKET ALLEN SET SCREW 


eres 

— 

mo} BEARING HOUSING po ( 

a | 

=== @| 

a al VERNIER PAPER 

ADJUST SHAFT 

IDLER SHAFT 


PULLEY WITH FLANGE 


FIGURE 5-19 VERNIER CLUTCH ADJUSTMENTS 
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3) If clutch does not fully reengage after adjustment, loosen 
the spring collar (right slide of vernier shaft) and compress 


spring more, however not enough to restrict full disengagement 
of clutch. 


(c) For removal of the clutch, see belt removal and replacement (Section 
5.3.13(c)). 


5.3.11 VERTICAL FORMAT UNIT (VFU) 
(a) Adjustment Check 


1) The curve of the sprocket should be uniform (sec Figure 5-20) 
and. parallel with the curve of the housing allowing plenty 
of tooth height but not forcing the surface of the sprocket 
to interfere with the cover. 


COVER STOP 
ECCENTRIC 


O 
O 


Si e) 
HOUSING ADJUST | (— | COVER 


SCREWS 


UNIFORM CLEARANCE 
O10" ~ .015" 
(.25 mm - .38 mm) 


4 


I 

Q}o 
SPROCKET HOUSING y 
Z 


FIGURE 5-20 VERTICAL FORMAT UNIT ADJUSTMENTS 


2) With the cover closed, there mst be a .010" to .015" (.25 mm 


to .38 mm) uniform clearance between the cover and housing. 
3) With the cover open and the tape well seated in the sprocket, 
the tape will be centered in the indented part of the housing. 
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4) The output of the phototransistor should be at least +4 volts. 
on all three channels of the VFU. Connect scope to the following 
©& pins of the 6577 board to determine their amplitude (held the 


Top Of Form switch down continuously): 


Channel 2 (PEPE) M, 
Channel 5 (VTPE) R, 
Channel 7 (FFPE) PS 


5) The stepping motor and VFU should be in phase. Connect a 
scope probe (channel 1) to pin R, of the 65/77 and another 
probe to pin S.: Trigger on channel 1. Key Top of Form 
continuously. Channel 1 of the scope is the output of channel 
5 of the VFU and channel 2 of the scope is the 8th step 
signal (LFE) from the motor circuit. The 8 step pulse should 
appear just left of center of the VFU signal. See Figure 5-21. 


If signals are incorrect proceed to adjustment section step 7. 


(b) Adjustment 
| 1) The sprocket and tape housing are separate parts, hence with 
cover open, loosen the two screws holding the housing (Figure 
5-22). Move the housing so that the base of the sprocket is 
flush with the housing. See Figure 5-23 Rear View. 


2) Adjust cover stop eccentric to set a gap of .010" - .015" 


(.25 mm - .38 mm) between the cover and housing (see Figure 
5-20). 


3) Adjust the tape side to side by turning the retaining screw 
(Figure 5-23). Course adjust by getting the tape somewhere 


between the two side guides. Fine align during the following 
steps. 


4) Connect scope probes to pins P, and M, of the 6577 board. By 


doing this you will be looking at channels on either side of 


& the tape. 
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FIGURE 9-22 VERTICAL FORMAT HOUSING ADJUSTMENTS 
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FIGURE 5-23 VERTICAL FORMAT SPROCKET ALIGNMENT 
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5) 


6) 


7) 


8) 


With cover closed and no tape in format unit, loosen the three 


cover mounting screws and move the cover up or down until +5 
volts from both channels is attained while maintaining the 


clearances specified between housing and cover. 


Replace the format tape and close the cover. With probes 
attached as in step 4, key Top of Form continuously. The 
signals should be at least +4 volts on each channel. If not, 


fine adjust the retaining screw of the sprocket (Figure 5-23). 


This moves the punched tape side to side. 


NOTE: 
The following steps are purely for phase adjustment. 
Do not perform this adjustment unless absolutely 
necessary. 


Follow step (a) 5 to set up for this adjustment and to check 


phase. 


If phase is off by more than a centimeter, a course alignment 


is necessary. Remove the belt between the stepping motor 


and timing gear (Vernier Clutch Assemb1ly) and rotate the clutch 
assembly behind the VFU in desired direction several teeth and 


replace the belt. If the VFU signal is (channel 5) ahead of 
the 8th step pulse (Figure 5-21B), turn the Vernier Clutch 


Assembly clockwise. If the 8th step pulse is ahead of the VFU 


signal (Figure 5-21C) then turn the Vernier Clutch Assembly 
counterclockwise. If phase is off by a centimeter or less, 
loosening the motor retaining screw(s) (four on early model 
and one on late model) and then turning the motor in desired 


direction will correct phase error. 


3.3.12 RIBBON DRIVE ASSEMBLY 


(a) Adjustment Check 


1) 


Solenoid Height - There should be a .005" (.13 mm) gap between 


the gear engagement arm and the motor shaft while the solenoid 


is deenergized. See Figure 5-24. 
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FIGURE 5-24 RIBBON DRIVE ASSEMBLY ADJUSTMENTS 


2) Ribbon Tension Arms (Figure 5-25) - With the power off, wind 
one spool of ribbon manually several turns with your finger. 
After winding, release the spool and as ribbon tension arms 
come to rest, observe which one comes to rest last. The side 
which is pulling should stop last. For instance, if you were 
winding from the right spool and you suddenly released it, the 
tension arm of the right side will come to rest after the left 


tension arn. 


CAUTION: 
Do the following adjustment check with the power off. 


3) Ribbon Height (Angle) 


During the following procedure make sure the ribbon remains 
tight for an accurate test. Do this by manually winding the 
ribbon using the right spool. 
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FIGURE 5-25 RIBBON TENSION ARMS’ (CHECKS AND ADJUSTMENTS) 


a) Move the carriage to the first character position (move 
carriage to photocoupler at first mark on timing fence). 
In this position there should be a distance of .040" (1 mm) 
from the top of the print head bearing to the top of the © 
ribbon. (See Figure 5-26.) 


b) Move the carriage to the 132nd character position (last 
timing mark on fence). In this position there should be 
a distance of .710" + .005" (18 mm +.13 mm) from the top 
of the print head bearing to the top of the ribbon. 


710" (18mm) 
040" (1mm) _t 


PRINT HEAD BEARING IN Ist CHARACTER POSITION 


RIBBON TAPE 


one eowwe eee een oem cowie ow eG eee Ge of eer sees Gee —eD 


CJ 


PRINT HEAD BEARING IN 132nd CHARACTER POSITION 


FIGURE 5-26 RIBBON HEIGHT AND ANGLE ADJUSTMENTS & 


4) 


Perpendicularity - Ribbon should be perpendicular to striker 
bar (distance to the bar from the bottom and top of the tape 
should be the same). 


(c) Adjustment 


1) 


2) 


3) 


Solenoid Height (Figure 5-24) - With power off, loosen the four 
holding screws on the solenoid bracket and move the solenoid 


in the desired direction to obtain the .005" (.13 mm) gap. 


Ribbon Tension Arms (Figure 5-25) - If an arm comes to rest 
too early, adjust the ribbon eccentric stop on that assembly 
with the high dwell of the eccentric away from the ribbon spool. 


Ribbon Height & Perpendicularity - Adjust the height by 
raising or lowering the entire ribbon feed assembly. There 
are holding screws on each assembly securing it on the side 
frame and base. Loosen these screws and slide the assembly 
up or down. Keep the ribbon taut during this adjustment 
and perpendicular to striker bar. 


(d) Ribbon Feed Mechanism Removal and Replacement: 


1) 
| 2) 


3) 


4) 


5) 


Remove ribbon. 


Unplug connector from ribbon feed assembly. 


Remove the five Phillips screws attaching the assembly to the 
side frame and base (Figure 5-24). 


Reverse procedure to replace. 


Readjust ribbon height and perpendicularity. 


3.3.13 PAPER MOVEMENT BELTS 


@ (a) Adjustment Check 


1) 


Paper sprocket drive belt (front) with the belt depressed .18" 
(.45 cm), the scale should read 1 1b. (See Figure 5-27.) 
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SHAFT DRIVE BELT 
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FIGURE 5-27 PAPER SPROCKET DRIVE BELT 


2) Stepper Motor Timing Belt with the belt depressed .1" (.25 cm), © 
the scale should read 1 1b. (See Figure 5-28.) 


(b) Adjustments 


1) Paper sprocket drive belt - To tighten or loosen this belt, 
loosen the two screws holding the bearing housing to the side 
frame and move the bearing housing which in turn will move 
pulley and belt. After this has been done the stepper motor 


belt tension must be checked. 


2) Motor Belt - Loosen screws holding the motor bracket to the 
side frame. Move the motor in desired direction and tighten 
screws. Check VFU phasing adjustment [Section 5.3.11 (a)]. 
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FIGURE 5-28 STEPPER MOTOR TIMING BELT ADJUSTMENT 


(c) Stepper Motor Timing Drive Belt/Paper Sprocket Drive Belt - Removal 
and Replacement 


1) Remove format tape. Remove format tape guide by removing the 


two left hand VFU mounting plate screws. 


2) Remove the two screws securing the photosensor cover on the 


rear of the VFU housing. 
3) Remove the two right hand VFU mounting plate screws. 


4) Slide the VFU assembly up and toward the front of the unit to 
clear the VFU sprocket. 


5) Remove the stepper timing gear belt. At this point of removal 
if it is necessary to remove the VERNIER CLUTCH ASSEMBLY (Timing 
Gear) remove snap-ring Part #651-1729 from end of bearing 
housing Part #461-3185 and the complete vernier clutch assembly 
will pull out. 
6) To replace belt, reverse procedure. 
7) Check belt tensions per Section 5.3.13 (a) and (b). 
8) Check all VFU adjustments per Section 5.3.11. 
5.3.14 TACHOMETER AND DRIVE MOTOR ADJUSTMENTS 
(a) Adjustment Check 
1) With tach and servo assembly removed from unit a force of .55 
lbs. (250 grams) should deflect belt .05" (.12 cm). See 


Section (c) for removal. See Figure 5-29, 


2) Drive Motor and Carriage Drive Belt - A force of 1 1b. should 
deflect belt .10" (.25 cm). See Figure 5-30. 


.05" (1.2mm) 


C 


DEPRESS BON 
.55 LBS y 


FIGURE 5-29 TACHOMETER BELT TENSION CHECK 
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10" (2.5mm) DEPRESS 


1 LB 


FIGURE 5-30 DRIVE MOTOR AND CARRIAGE DRIVE BELT CHECK 


(b) Adjustment of Belt Tensions 


1) 


2) 


Drive Motor and Tachometer Belt - Loosen two Phillips screws 
under tachometer and move it in desired direction as shown in 
Figure 5=31 ® 


Drive Motor and Carriage Drive Belt - Loosen four Allen screws 
holding tachometer/servo assembly and move assembly in desired 


direction. See Figure 5-31. 


(c) Removal and Replacement 


1) 


2) 


3) 


Remove frame assembly per Section 5.3.16 to access carriage 
drive motor and tachometer assembly. 


Disconnect J4 plug. 


Remove four Allen screws that secure the drive motor and 


tachometer to printer base plate. 
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FIGURE 5-31 ORIVE MOTOR AND TACHOMETER BELT ADJUSTMENTS 


4) To replace carriage drive motor and tachometer assembly, 
reverse procedure. 


5)  Readjust carriage drive shaft and bearing housing assembly 
drive belt. 


5.3.15 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT 


1) Remove the ribbon from around the ribbon guides on the carriage 
assembly. 


2) Remove the print head assembly per Section 5.3.5. 
3) Pull the finger board for the photocoupler and disconnect the ribbon 
cable by removing screws A and B. Loosen and remove photocoupler. 


Do not scratch timing fence. See Figure 5-32. 


_ 4) Remove the rubber stop on the carriage shaft (2 screws - C & D 


early model)(1 screw late model). 


5-42 


5) 


6) 


7) 


8) 


9) 


10) 


RUBBER BUMPER 
. CARRIAGE STOP 


FIGURE 5-32 CARRIAGE ASSEMBLY REMOVAL AND REPLACEMENT 


Remove the left main drive gear by removing Allen screws E and F, 


Remove the main carriage belt from the right drive gear. 

Hold on to carriage assembly and do not allow it to tip and gouge 
the timing fence while removing the spring. The spring releases 
the carriage from the. carriage shaft. 


Slide carriage to the left and off the carriage shaft. 


Reverse procedure to reassemble. Realign photocoupler and maintain 
the tolerances as specified in Section 5.3.6. 


Readjust belt tension for the carriage assembly. 
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5.3.16 FRAME ASSEMBLY REMOVAL AND REPLACEMENT 


The frame assembly contains the paper movement sprockets, VFU, 
vernier clutch, ribbon drives and paper guide assembly. This section S 
explains how to remove that section of the printer as a whole. Upon 

removing this assembly the remaining servo and carriage drive will 


continue to operate. | 


‘ _ 1) Remove right, left and rear cover. (Refer to Section 5.3.17.) 


: 2) Remove the ribbon from its ribbon guides. 
3) Back the print head as far from the striker bar as possible. 
4) Unplug the following connectors: 


(a) Stepper Motor 

(b) Paper Out Microswitch 

(c) Left and Right Hand Ribbon Drive Assemblies 

(d) Vertical Format Unit @ 


5) Remove the four Phillips screws holding the frame assembly to 
the casting. They are located (2) on each side of the striker 


bar. See Figure 5-33. 


6) Remove the screws which attach the ribbon drive assemblies 
to the baseplate (2 on each side). 


7) Remove the screw from the left side frame bracket attaching 


it to the electronic chassis (located beneath stepper motor). 


8) Remove the two screws attaching the resistor board bracket to 


the right side frame. 
9) Remove frame assembly carefully. 


10) Reverse procedure to replace. } 


REMOVE 

PHILLIPS SCREWS (4) 

HOLDING FRAME TO 
CASTING 


STRIKER BAR 


FIGURE 5-33 FRAME ASSEMBLY REMOVAL AND REPLACEMENT 


3.3.17 COVER REMOVAL AND REPLACEMENT 


1) The left and right covers are detachable by sliding them completely 
from the guide tubes. However, it may be necessary to unplug the 


connector of the control panel from the right hand cover. 


2) The rear cover is removed by lifting from the bottom straight up 
anu detaching the ground lead. 


3) The front cover is removed by lifting it straight up while it is 
closed. This will lift it from its pivot. Then detach the ground 
lead. 


3.3.18 CARRIAGE GUIDE SHAFT REMOVAL AND REPLACEMENT 


If it becomes necessary to replace a carriage guide shaft on an 
early model’ printer, access to the 5 Phillips screws securing the guide 
shaft is restricted because no access holes were cut in the bottom pan 
assembly. Remove the electronics chassis and the 5 Allen screws securing 
the base casting to the frame. Remove the 4 Phillips screws mounting 
the ribbon assembly to the frame and tilt the base casting back to expose 


the carriage guide shaft mounting screws. 


The new guide shaft must be mounted with the bar extended further 
to the left side of the casting. Install a new bumper assembly (WL# 
451-4332) on the end of the shaft (1 screw). The replacement shaft may 
not seat identical to the old shaft. The striker bar must be adjusted 
to compensate for this difference. 
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SECTION 6 
MAINTENANCE 


6.1 INTRODUCTION 


This section of the manual consists of three sections: diagnostics, 


preventive maintenance and troubleshooting. 


The diagnostics section contains a description, operating procedures 
and sample diagnostic programs to be run by the companion computer 2200 
on the Model 72 Printer. The diagnostic programs are written to aid the 
user in the checkout of equipment and to assure sustained quality of 


character printing. 


The preventive maintenance section will amplify Section 5 (Adjust- 
ments, Removal and Replacement) by directing the user to the more frequent 
problems solved by inspection (visual checks) such as cleaning, wear, 


adjustments and lubrication. 


Troubleshooting tables are available to aid in finding the cause 
and the solution to operating problems. The tables commence with the 
most common and basic faults and progress to the less frequent and more 


complex faults. 
6.2 DIAGNOSTICS 


The Model 72 Matrix Printer uses two tape diagnostic programs. A 
short program version that will quickly check the performance of the 
printer and a long version for complete check-out. The longer version 
is the same diagnostic used in production as a burn-in character quality 
check. 


6.2.1 LONG VERSION DIAGNOSTIC (BLOCK 1 OF TAPE) 
1. Load first block of tape into memory. 


yap Key CLEAR EXECUTE, LOAD EXECUTE and RUN EXECUTE. 
3. The CRI will have the following printout: 


TABLE 1 


SF KEY 0.1 CLEAR TEST 
SF KEY 2 LPO TEST 
SF KEY 15 COMPLETE TEST 


RUN AND CONTINUE RUN AND STOP 

SF KEY 3 VERTICAL TABS SF KEY 9 LINE FEEDS 

SF KEY 4 SINGLE CHARACTERS SF KEY 10 VERTICAL TABS 

SF KEY 5 RANDOM BLOCKS SF KEY 11 EXPANDED CHARACTERS 
SF KEY 6 132 CHARACTERS SF KEY 12 132 CHARACTERS 

SF KEY 7 EXPANDED CHARACTERS SF KEY 13 ALARM 

SF KEY 8 'TUIHZ..."' EXPANDED SF KEY 14 SINGLE CHARACTERS 


SF KEY 16 FORM FEED 


6.2.2 TEST FUNCTION DESCRIPTIONS FOR MODEL 72 
(DISPLAYED ON CRT) 


1; SF KEY 01 -— CLEAR TEST 
Will clear the data buffer (memory) of the 72 by requesting 


a delete code. 


Zs SF KEY 02 - LPO TEST 


Will check 72 to see if LPO option is installed. If option © 
is installed a line will be printed on the 72 with an underscore. 


3. SF KEY 15 — COMPLETE TEST 
Will check alignment of VFU and all functions of printer with 
a character quality test. 


4, SF KEY 03 -— VERTICAL TAB 
Will check punched tape for proper vertical tab length and 


then continue with complete test. 


5. SF KEY 04 - SINGLE CHARACTERS 
Will print one (1) character per line to check the servo 
circuit breaker against tripping due to overload. A timing 
adjustment is required if breaker trips. 


6. SF KEY 05 — RANDOM BLOCKS 
Performs a print quality test by selecting random blocks of 


characters. 
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10. 


ll. 


12. 


13; 


14. 


15. 


16. 


SF KEY 06 - 132 CHARACTERS 


Test insures that a total of 132 characters are printed on a 


single line. 


SF KEY 07 - EXPANDED PRINT 


Checks upper and lower case characters in expanded form print. 


SF KEY 08 - "TUIHZ"...EXPANDED 


Printing of a specific pattern of characters. 


SF KEY 09 - LINE FEEDS 


Will execute three (3) consecutive line feeds. 


SF KEY 10 — VERTICAL TABS 


Executes nine (9) consecutive Vertical Tabs and then stops. 


SF KEY 11 - EXPANDED CHARACTERS 
Will print in expanded form continuously. Maximum of 60 


characters per line. 


SF KEY 12 - 132 CHARACTERS 
Repeats the same check that (SF KEY 06) provides that 132 


characters are printed. 


SF KEY 13 - ALARM 
Will cause the bell alarm to ring three times. 


SF KEY 14 ~ SINGLE CHARACTERS 
Will print one (1) character per line for six lines. This 


test results in a critical timing check required by the servo 


carriage control system. 


SF KEY 16 - FORM FEED 


Will execute consecutive form feed checks for proper page 


length. 
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HEY (OB) 
HEX (08) 
HEX (08 ) 
HEY (OB ) 
HEX (08) 
HEX (OB ) 
HEX (08 ) 


tt xX (OB) . 
FOR THE LINE FEED CODE HEX(OA) 


BE PRINTED BEFORE END OF DOCUMENT 


LONG VERSION DIAGNOSTIC 


i Sc la THIS SHOULD BE THE FIRST LINE AFTER END CF DOCUMENT. ~~ <n nn rrr rrr rrr rrr rr renee 
8 

Cc 

D 

E 
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etuvixyz{( fd~' 9 MOZ&’? (44. -. /O1234567B89: 5 (2>7@ABCD! "HEZK&’ () #4. -. /0123456789: s <=> P@ABCDEFGHI JKLMNOPGRSTUVWXYZ(N]4@ ‘abcdefohiihimnorar 
rstuvwxyz(i}~! *#OZ&’ (#4, -. /0123456789: 5 <=> 7@ABCD! "HSZ&* (#4. -. /01234567B93 5 <=> 7@ABCDEFGHI JKLMNOPGRSTUWIXYZ(\)J@ ‘abcdefohiikimnonrs 
oretuvwxyz{}}~! "#OZh/ () 4+. -, /01234567B9: ° <=> 7@ABCD! "8828 (44. -. /01234567B9: 5 <=> 2@ABCDEFGHI JKLMNCPQGRSTUVWXYZINI¢ ‘abcdefahiitsimnon 
porcetuvwxyr{)}~! *OOZh’ ()#+., -. /01234567B95 2 <*> 7@ABCD! "8OZ&’ () #4. -. /01234S67B9: 5 <=> 2@ABCDEFGHI JKLMNOPGRSTUVWXYZINI® ‘abcdefaohdilsimno 
oparstuvwxyz {i }~! "MSZ8’ () #4, -. /O1L2IASETES: ¢ <=> 7@ABCD! "0028 () 4+. -. /01234567B9: 2 (=> 7@ABCDEFGHI JKLMNOPGRSTLUVWYYZINI* ‘abcdefahidhtnn 
nopvarstuvwxv7z{ }}~! °OSZk’! () #4. -. /OIL2S4567B89: 5 <=> 7@ABCD ! “HOZH’ ( ) #4. -. /01234567B89: : <=> 2@ABCDEFGHI JKLMNOPQGRSTUVWXYZINI4 ‘abcdefahi shim 
mnoporstuvwxy7z{)}~! "SOZ&’ (#4. -. /OI234567B89: : <=> ?7@ABCD! “HOZK’ () #4. -. /012349S5S6789: 2 <a> 2@ABCDEFGHI JKLMNOPGRSTUVWKXYZIN] 4 ‘abcdefohs iu) 
lmmoporstuvwxyz (1 )~! "OOZ&’? (#4. -. /01234567B89: 5 <=> 7PEABCD! "#OZ&’ ( #4. -. /0123456789: : <=> 7@ABCOEFGHI JKLMNOPGRSTUWIXYZINIG® Sabcdefota ct 
kimnoporstuvwxyz {i )~! °OOZ&’ ()#+.-. /0123456789: 5 <=> ?@ABCD! "0OZ&’ () #4. -. /0123456789: : <=> P@ABCDEFGHI JKLMNOPGRSTUVUIXYZ(N)® ‘obcdefaha i 
ikimnoporetuvwzvz2{!})~!' "OOZ&’ ( 4+. -. /01239456789: 2 <=> 7@ABCD ! “0OZ&' () #+. -. 0123456789: : <®> P@ABCDEFGHI JKLMNOPGRSTUVWXYZIN)4 ‘Sabcdcfahi 
iikinmppoarstuvexv72{$ }~! *Oez&’ (4+, -. /O01234567B9: § <=> 7GABCD! "OOX&’ (#4. -. /OI234567B9: = <2 > 7@ABCDEFGHI JKLMNOPGRSTUVWXYZINI4® ‘abcde Ffoh 
hi ikinmooorstuvwryr{!}~! °Oez&’ (#4. —. /OIZ23ASETES: 3 <=> 7EGABCD! "WOZK’ (4+. -. /0123456789: 3 <=> P@ABCDEFGHI JKLMMOPGRSTUVWXYZINJ4 ‘abcdafa 
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10 REM PRTDOIOA 00-00 €/20/75 18002 

15Z20 | 

20 OFM 70(191.C8(5)26. 18(1)5. c1915)26,hees.cance 

2!SELECT PRINT. 005 

CA2PRINT HEX (0103) ae 

23PRIMT TAB(2O0):°SF KEY 0.1 CLEAR TEST® 

24PRINT TAB(20):°SF KEY 2 LPO TEST" | 

‘@SPRIMT TAB(20):"SF KEY 15 COMPLETE TEST" a 

ZEPRINT "RUN AND CONTINLE RUN AND STOP* 

27PRIM! "SF KEY 3 VERTICAL TABS ' OF KEY 9 LINE FEEDS" 
ZEPRINT "SF MEY 4 SINGLE CHARACTERS SF KEY 10 -VERTICAL TABS" 
29PRINT "SF KEY S , RANDOM BLOCKS @F KEY 11 EXPANDED CHARACTERS" 
JOPRINT "SF KEY 6 132 CHARACTERS» GF KEY 12 132 CHARACTERS’ 
3IPRINT °SF KEY 7 EXPANDED CHARACTERS S&F HEY 13 ALARM" 

3@PRIMT “SF KEY 8 ‘TUIHZ...’ EXPANDED SF KEY 14 SINGLE CHARACTERS” 
32PRIMT TAB(32):°SF MEY 16 FORM FEED" 

3ASELECT PRINT: 215(132) 

3SyTOP 

PICELECT PRINT 215(132) 

40PRINT "1. THIS IS THE FIRST LINE OF THE PRINT OUT" : : 
SOPRIMT SPRINT :PRINT :PRINT SPRINT °6. THIS I8 THE SIXTH LINE.” 
EOPRINT "7. VERTICAL TAB STARTS FROM YHIS LINE” 

7OFOR I[F1TO 8 

HONA (+1 66, | , 

AWHINT HEY (OB) SPRINT Ne". VERTICAL TAB . HEX(08)" 

1OOMEYT 1 

10S1F Z=1 THEN 1320 

1I10PRINT "55. THE NEXT TEST IS FOR THE LIne FEED CODE HEX(OA)" 

1Q0FOR IYe17T9O 3. 

120°PRIMT HEY (OA) 

LSENEYT YO ‘~~ 

145IF 273 THEN 1320 : 
1S0PRIMT *S9. THIS LINE SHOULD BE PRINTED BEFORE END OF DOCUMENT’ 


TEQPRINT @Lucsasaacceresno woeern---- THIS SHOULD BE THE FIRST LINE AFTER ENO OF DOCUMENT. ------------------------------------------- 
1 TOP RHE (4100004200004 300004400004500004600) 
1BOPRINT AP 


18S5IF Ze) THEN 1320 

19 FOR I=! TO 10 

POD SPRINT “ABCDEFGHI JKLMNOPGRSTUVWXYZ 123456 7HS0-= ' @WSxth®()-4/9/./2 2, abcdefohdi iklmmovors tuvvixys | BX FB ()-+ 1 ABAGRTBON—8 878 ALCO 
GMI JKLMNOPG" 

210 PRINT HEY(OE) PRINT “TTTTemenSSSSenemei (IMME SESS 5 4404044 Te SSeed (Mt 52 141 /BBBMNN" 
220 MEXT I 

2e™-OP IrtTo 264 

COOPRIMT "apes 

2EONENT I 

PEOPRINT MEN (CB): PRINT "37. VERTICAL TAB. HEX(08)" 

ZTOFOR In1TO 10 

2POPRIMT HEX (QA) 

ZONEX T I 

IMPRINT "4B. 10 LINE-FEEDS. MEX(OA)° 

410PRINT “THIS LINE SMOULD MOT BE-PRINTED. UNLESS THE FRINTER IS NOT RESPONDING TO THE DELETE COD@® HEX(7F)":HEX(7F) 
320PRINT °SO. YOU SHOULD HEAR YME BELL SOUND THREE TIMES” 

420PRIMI HEY(O7) 

JACHOR D= 1T2 300 

aS0 MEYT O 

S6OPRINT HEY (07) 

2/0 FOR De 170 300 

3a MEXT D 

2QOPRINT HEY (O7) 


395 IF Zi THEN 1320 


400PRIMNT °Si. AFTER THIS LINE IS PRINTED THERE SHOLA.D BE A FORM-FEED* 
S1OPRINT HEX(OC) 

420 Nfl 

429 P3=1 

440 FOR I=! TO 26 

450 BIN(STR(I¢(1).1)) = INT(RND(1)#94¢33) 
460 Cee( I) =STR(I6(1).1) 

470 STR(19(1).2)"STRI(I@(1).3) 
480 MAT COPY I¢() TO C1#()<P3.5> 
420 P3rl aes 

500 MEXT I 

519 FOR I= 1 TO 26 

S20) PRINT TABCI#S-S):Cee(r): 
£30 NEXT I 

549 FOR I#1 TO S 

SSO FOR J=1 TO 5S 

S60 PRINT C18(J): 

STO NEXT J 

SHO NEY 1 

S90 PRINT HEX (OD) 

G00 Nriel 

€10 IF MLOTHEM 430 

G20 PRINT HEX(OC) 

€20 P3=1°N=323°P4=1 

€49 FOR Iri TO 130 

6590 IF N <= 126 THEN 670 


660 N= 33 
670 BIN(I@61))=N 

an EP) NeNes 

( 690 MAT COPY I8() TO C@()<P3.1> 


TOO P3*P 3+! 

T19 NEYY I 

120 FOR FF =1 TO 95 

739 FOR J=1 Ta Ss 

149 IF P4=2THEN 770 

TEO PRINT C#(J)3 

160 COTO 78O 

TTO PRINT HEX COEYSCH( I): 

THO MEXT J 

T30) «=—T8(1) “STR(C®#(S). 26.1) 

HOO MAT COPY C#()<1.129> TD C18()<2. 12a) 
#10 MAT COPY T#()<1.2>T0 Cis()<1.1> 
P20 MAT COPY Ci#() TO Cac) 

B30 NEXT I 

BasiF Zi THEN 12320 

B49 IF P4>!1 THEN 870 

BSO P4=2 

#69 COTO 720 

#7) PRINT HEY(OC) 

a A At=" TUTHZ-/. 8+ /TUIHZ-/. 4+ /TUIHZ~/. 84+ /TUIHZ~-/.84+/TUIHZ-/. #+/TUIHZ-/, 4/7" 
traQ FOH T=! TO 25 

O00 PRINT HEY (OE)S AS 

S10 Mes! 

320 FOX l=! TO es 

S20 PRINT AGSl AS 

940 MEXT I 

‘AASCOTO 2! 

12e0 MRFEN/ OR 

LIBSSELECT PRINT @15(132) 


$195 FUR y=) 19 1g | 
1 200PM INT Hie ® f CORB ADD OE BE SF 3A0DSEEE SF 4 ADC BE IF 3AQD4E BE SAOCCDOCFAOCEF OF 4E9E FEE NOD 42 HE SF 3E SAQO TE FE BEF AR OITEQECECANC OF EAORELEN ALO G on oe» 
EEE BESES ) 

1210 MEYT J 

1295 S10P 

1Z5ONEFEM ‘00 

12609ELECT PRINT 415 

Y27OPRINT “HAC IKGHIKGHYICKIGHIK® 
TAROT OR 

ICQMEFEN/O! “CONT INUE* 
Y200PRIMT HEY.(OD) 

1ar1ccarTa e! 


12207r0 
1225CN10 a} 
1 EaNNEF EN’ 10 , 
VSKOREM ome Se eee ioe VERTICAL TABS 
L445CEL ECT PRINT ars(4ap) 
ay el 
1RENCOTH En 
1 U7ONEE EN! fra 
ce et) eee er ee LINE FEEDS 
L4HSCEIECT PRIME aices 42) 
1400CNTO 130 
IAIODEFEN’ 12 


$44 Fey 


> 14400070 620 
i VASOOSH EN a 
ad MGOHEM -------------------- ALARM 
YAESSELECT PRIMT 215132) 
14707264 
14E0COTO 320 
1490DEF EM‘ O3 
1S5ONG0TO 6n 
ISLODEFEN OK 
LL20C0TL 160 
1LSONEEE M/S 


ISeOcang ape 
YS TOLEEE AY 16, 

ISEO GOTO 63ay 

1SOONEFFN- AT 

1SAPPAny 

1S82N=23:P4rp 

1COICOTO 640 

ISS ONCFFN’ OF 

ISSNCEITO? RRO 

1€. 20DEF EN’ 11 

léencmem ----------------.- EXPANDED CHARACTERS 
JESOSELECT PRINT 215(132) 

1660771 

JEEGIPAr1sNr23 

1€65P4r02 

IG7TOGOTO 640 

LERODEFFEN’ 14 

{G90REM ---------------- SINGLE CHAR, 
L7OQ0SELECT PRINT 215(132) 

I71NI=9 


Y720GQTO 170 

17 30DEFFN/1S 
1749010 39 

1 7SODEFFN’ 16 
Y7EOPRINT HEY (OC) 
1770CO0TOQ 21 


. 
p<! 
~~ 


6.2.3 SHORT VERSION DIAGNOSTIC 


1. Perform the following functions in order shown: 


Key CLEAR EXECUTE 
Key LOAD EXECUTE 
Key RUN EXECUTE 


2. The CRT will display the following readout: 


a) 


b) 


c) 


d) 


LIST AVAILABLE FUNCTION SFOO 

DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM §F0l 
SPACES FOR ADJUSTMENTS SF15 

CHARACTER QUALITY TEST SF14 


LIST AVAILABLE FUNCTIONS SFOO 
Will list available functions. 


DIAGNOSTIC TEST FOR 66 LINES/PAGE FORM SFO 
Complete diagnostic checkout. & 


SPACES FOR ADJUSTMENTS SF15 
This test will cause spaces to be printed (printing 


solenoids disabled) as timing can be checked and/or 
adjusted. 


CHARACTER QUALITY TEST SF14 


This test will print regular and expanded characters 
for quality check. 
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1. THIS IS THE FIRST LINE OF THE PRINT OUT 


6. THIS §S THE SIXTH LINE 
7. VERTICAL TAB STARTS FROM THIS LINE 


SHORT VERSION DIAGNOSTIC 
12. VERTICAL TAS. HEX(OB) 


18. VERTICAL TAS. HEY 609) 


24. VERTICAL TAB. HEX(08) 


€T-9 


30. VERTICAL TAS. HEX(0B) 


36. VERTICAL TAS. HEX (08) 


42. VERTICAL TAS. HEX (OB) 


48. VERTICAL TAB. HEX(0B8) 


54. VERTICAL TAB. HEX (0B) 
S5. THE MEX) TEST IS FOR THE LINE FEED CODE HEX(0A) 


59. THIS LINE SHOULD BE PRINTED BEFORE END OF DOCUMENT 


7T-9 


F 

ABCOEFGHI JKLMNOPGRSTLIAIYYZ 1234567890-= ! GZ FOC) -4/°5/..57. -abcdefohi ikimnovarstuvwxyz ! CWS $&#() 4123456 7890-259... 75 (ARCNERCH TH 
TVTT HSH HH 6S SSF oOwwwwass dd ees te tT tC PTET TCC ACHAT AH ATA AVTVT TS 5oww 7 APrtis ft = 44d APR ERIN 
ABCDEF GHI JKLMNOP GRSTUVWXYZ1234S4 7B90-= ! CNSZ Fh ()-4°5/.257.  abcdefahi ikimnoparstuvwxyz !' CH$% &k*( ) -+1254567890-=: See S3 CABCLEF CHT 
TTT $= HSK = S555 5uwwwe i ti i errmwmte sc ssc se tc tT TACK HAATATACHAAT T= = S Sw 4 aMMts crt 4 4 4 EES mins 
ARBCDEF CHI JKLMNOP GPSTUVWK YZ 123456 7B90-= ' OUST FR#()-4°5/..57. abcdefahiikimnonarstuyvwxyz '@RGZF&*() - 4123456 7B90-H97. 072 ABCIEECHIE VY 
TTT == ==S55Swwww i 44 SPs tt 2 4644444 ETT SB HSS eG GMs fr 1 6d EER nin 
AE COEFGHI JKLMMOPQGRSTLIVWX YZ 123456 7890-= !' @NSZFA4( )-4'5/..57. abcdefohi ikimnovarstuvexyz 'CHByFA#()- 4123456. 7BA0—-H75 9,072 ANCNEECHYT Iu 
TTT === = S555 5wwww i dd apts ct G44 =H = SGWww iG IMPs ft 6 4 4 PD ETETE Riis 
ABCDEF CHI TKLMNOP GRSTUMWKYZ1234567890-= ! @NSZ FAH ( )~- 4/55 /..57. .abcdefohi ikimnocaoretuvuxy7 'CRtY Ghee )-+1P R456 7H90-=59..75 (ARCICEC I fw 
TV == = S55 5wwww ff PAPO se se se CTT CHACHA HATTA AAT = = SS 4 GPIPs 2 tt 4 ad TEESE TR inine 
ASCDEFGHI JKLMNOPQRSTUVWXYZ1234567B90-=! @HSTFRH() 4/57. 027. abcdefahi ikimnoporstuvwxy7z !@NOxeRe()-41234567890--5 Wl CAGECIVEE CUT Vy 
TVVTT HHH H= S6qowwwwiidiiimrorm:==z=zsstsestt tat GF 444 V- H—- GS Swed Art] = = = 4 tt thee eerie 
ABCDEFGHI JKLMMOPGRSTLMINYZ1234557B30-= !@NSZFRd()—-4°57..27. abcdefahi ikimnovorstuvwyy 2 (@NeXERe! ) - FU PA4GETRAQ—H 57, se CANON ECL Te 
TYVTT == = = S655 5Swwew i i i iPrmrmt>s = ssc ster tsc te 4G 4G 44749 FV HK GSS = FOtts ft tt et th PEPE 
ABCOEFGHI JKLMNOP GRSTLIVYIKYZ 123455 7B90—-= ' CHB Fk ( +’ °/,.22. abcdefohi ikimnovars tuvwxy2 !QHs7ear()- 41 2345E. TRA0-F5 ILL So ARCIILE CHE I 
TYTTT=—-==SS5Swwwwii i iM: strstr tai it ida ars =S5Sww 2 PPPs 5 TT tt TEE TE rite eens 
ASCOEF CHI JKLMNOPQGRSTUVAXY Z 123456 7B90-= ! CHO F&()-4+°8/.057. vabcdefohi ikimnopore tuvwxy7z !@HE% 4a) -+123456.7230- SSP, 7S CO ABCIWOE CHE Me 
TTT To===SSSSwwwwii ii Mme sc ss bes dada bd ae Steen 4 GPM 2222 a epeiennins 
ASCDEFGHI JKLMNMOPQRSTUVHX YZ 123456 7890-= ! @NSX Fh ()-+°8/..57. -abcdefahi ikimnonaorsetuvwrxy 7 ORGY F&H() — +1 2AOSE7BIO—-HF 59.075 ARCOM CHE Te 


TTTT====5555wwwwii i iMmmms st tsts lt did did da TE SSuw i Getic se cI Mee ie Giaend Sond ae eae ey 
ABABABABABABABABABASASASABABASABR SBABABABABABABABABABABABABASABABABABABABASAR SS ABABABARABAS 4B 42 4EABABABABARBSRAR AR OR AR AR ALA AG AUIAG At AL 
ABASASABABARARABABABASABABABASABABABABABABABABABABABABABAB SBABSBABARABABRABSABABAB AB ARABAR AR AR AGABARARAB ABABAEIAR ARAL AR AG AU A ALI AL ALIat att 
AQABABABABAS ABABABABASABABABABAB ABABABABABABASABABABABABABABABABABAS AL ABABASABABAB ABABA NR AU ALAR SBABAB ASAP APABARABARAE AG ALAR AU AF AC At 
PBASABABABABRAS SS ABARASABABABABABABABABABABABABABABABABABABABABABABABABARABABABAE ALAR SEAG/ BAR SE ABARARARARAT ARAN AQ AR ALAU AAI AT AE AL Ac AU 


37. VERTICAL TAB. HEY (0B) 


42. 10 LINE-FEEDS. HEY(0OA) 
59. YOU SHOULD HEAR THE BELL SOUND THREE TIMES 
Si. AFTER THIS LIME IS PRINTED THERE SHOULD BE A FORM-FEED 
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THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TEST Vrecy 
ABCDEFGHI JKLMNOPGRSTUVWKYZ 1234567890 '@NSZFAH()-4>57.0.../°68- abcdefaothi ikimnopvorsetuvwxyz abcdefohiikimrnoroarstuyveyys $2 I26GE yea 
@abcdefFfanhiidkimnooors tuvwxevz 123456 7890 ese UTAH CP eT ST Oe 
THIS I93 A TEST OF THE WANG MODEL 22°72 MATRIX PRINITER YESS? JRE 
ABCDEFGHI JKLMNOPQGRSTUWIXYZ 1234567890 '@CnOXth()-4527.,.../558- abcdefohiikimnonporstuvwxy2 abcdefohiikimnonraretuvexy: L2RQGe ey 
abcdefFfohidikimnonvoaodrstuvwxyz 12353456 7B920 ‘Oe HTM CP HOE PL SB te ete 
THIS Iso A TEST OF THE WANG MODEL 2272 MATRIX PRINTER Ye tet “festa 
ASCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '@WOZFhrt()-4557..../2¢8- abcdefohiikimnopvorstuyveryz abcdefohiitimneonorstusmxyz2 12246679 aN 
BbcdefFfahidaikimnonvooadrstuvwxyz 12345c6¢c 7B90 ees TEF CP HOE PLL XY 8 ee Kt 
THIS xI393 A TEST OF THE WANG MODEL 2272: MATRIX PRINTER FYRESY yecgr 
ABCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '@OZth#()-4957..../2%2- abcdefohiikimnonvoretuvmxy: abcdefohdiikimnonors tuyere 2 PPAMbE meas 
eabcdefaoahirtkimnoovoorstuvwxyvy2zs 1234567890 1 ! GR TAH PH eR PL. AR tt eee 
THIS IS A TEST OF THE WANG MODEL 22072: MATRIX PRINTER THR SYTF VYEetin 
ABCDEFGHI JKLMNOPQGRSTUVWXYZ 1234567890 '@UOZ FA )-4957..../2462- abcdefohiikimnonvorstuvwxyz abcdefohiikimnororstuvevy7 L2asee lead 
@a@abcdefahiaidatakimnovwvadrstuvwxyvz 12345¢c¢c 7B90 '@eHHBUTaAa*Ht CP — HEP. AS tee ee 
THIS IS A TEST OF THE WANG MODEL 22472 :‘«MATRIEX PRINTEFR TEST Yes) 
ABCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '@wezfAtt( )-4557..../558- abcdefohiikimmopvorstuvwxyz abcdefohiikimnonarstuvwxy2 PFH4GE TH) 
@abcdeFfFahiikimnonvnooarstuvwxey2z 12353456¢ 7890 (eth TSH CP -— HOE PL 8 ZB Et ee 
THIS rI393 A TEST OF THRE WANG MODEL 2272 MATRIX PRINTER TEST Tew 
ABCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '‘@UOZtA()-4557.020./258- abcdefohiikimmopvorstuveryz abcdefohiikimnorers tuvwres SAAACE fy 
abcdefFfanmhiikilmnonvorstuvwx vz 1<2@3456c 7B920 Ete PImTAaH CP — +t. LT KM Bee tH 
THIS I3 A TEST OF TRE WANG MODEL 22472: MATRIK PRINTER TEST “percsry 
ABCDEFGHI JKLMNOPGRSTUWWXYZ 1234567890 !@WSZ tht ()-4>57..../258- abcdefohi ikimnoporstuyvwxy7 abcdefahiikimnonarstuyyerys 2 Peele Mead 
@eabcdeFahidrdakimnonwvadrstuvwxyz 123456 738900 EHS a Tat CP eS EP. eZ Be Oe 
THIS Iso A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TEST Tec 
ASCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '@WSZFhH( )-4>57..../5%8- abcdefohiikimnooaretuyexy2 abcdefohiikimnoocarstuvesy2 Paeteee cymes 
abcdefFahidkimnornarstuvwxyz 123456G 7B90 ‘@ts™ TaF € >)— e+ 7S PL. eB He tH 
THIS i393 A TEST OF TRE: WANG MODEL 22720. ~éMATRIX PRINTER TEST I conMipete Le 
ABCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '@WOZXtB()-4957..../255"- abcdefohiikimnovorstuvwuxyz abcdefathiikimnoraretiiviers 2 12aace 7A90 
@bcdefahi tékeimnovors tuvwxyz 123456 783890 Ete HI TAH CD — HOSE PLL KM Br te oe te 
THIS is A TEST OF TRE WANG MODEL 22720: MATRIK PRINTER VEST VEST 
ABCDEFGHTJKLMNOPQGRSTUVWXYZ 1234567890 !@WeXth()-4527..../5 42> abcdefahiikimnoporetuvwixyz abcdefahisbimnonaretuvwexv?: 1220Ge 790 
@abcdefahiikilmnopvpoarstuvwxyez 123456 7890 '@OoeBSzTat* CP — +E PL ee XA ECL SEO HH 
THIS r13 Aa TEST OF THE WANG MODEL 220720 MATRIXK PRINTER TEST TEHST 
ABCDEFGHI JKLMNOPGRSTUVWXYZ :234567890 '@USZ th 6 )-4557..../56"- abcdefohiikimnovorstuvwxyz abcdefahiikimnoporsetuvwry: 1238SE “sean 
a@abBbcdefahsaiikilmnovorstuvwive L1i2@3456 7890 Oe GBTaHt CP -— eS EPL. XE te tH 
THIS I393 A TEST OF TRE WANG MODEL 2272 MATRIX PRINTER WEST frressTr 
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ABCDEFGHIJKLMNOPGRSTLUVWX’Z 1234S5SS7B90 '@WGZF&4()-4957..../2°52- abcdefohiikimnovorstuvexyz abcdefaohiikimnonaoretuvwxyr 1e24S€ 7ErAa0 
@AbcdefFfahiikimnonarstuvwxevz 12353456 7890 ‘OCH Bz TE CP -— eS PL. KP BIS Oe ee 
THIS §I9° A TEST OF TRE WANG MODEL 22272: MATRIK PRINTER TEST Rest 
ABCDEFGHI JKLMNOPQGRSTUWIXYZ 1234567890 'O@WSZ FA ()-4>57..../256=- abcdefohiikimnopvoarstuvwxyz abcdefohi ikimnopvorstuvwyvy2 123456 72) 
@ebcdeFahiikimnonvooaorstuvwsey z 1235934567890 ' @2+tBe TAH CP He OT PLL re Be ee 
THIS &I195 A TEST OF- TRE WANG MODEL 2207LL: (#MATRIK PRINTER VEST Yecr 
ABCDEFGHI JKLMNOPQRSTUVWXYZ 1234567890 '@CHOZFh()-45257..../2468- abcdefohiikimnovorsetuyvwxy72 abcdefaohsashimnoraretuvex 2 LPAGGE TAA 
a[abcdeFahiitikimnonwvooarstuvwxeyvz 12353456 7890 ‘Ott SB TAH OD -— eR Pl. ZB I eH 
THIS &$§IS A TEST OF TRE WANG MODEL 22:70: MATRIK PRINTER YES Tec 
ARCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 '‘@weZfA*()-4>57..../°5<¢23- abcdefahiikimnoporetuywxyz abcdefahiivimnoporsetuveyy: Pasco ran 
abcdefFahiikimnoonvnooarstuvwxyz2z 1234 5CO 7890 © Ste 7 TSE-3t 0 eR PLL ee tI a 
TRIS §kiIs A TEST OF TRE WANG MODEt 2272 MATRI XK PRINTER VYTESSY j“re:ciy 
ABCDEFGHI IKLMNOPQGRSTUVWXYZ 1234567890 '@eOZFh#()-4957..../25¢8- abcdefahiikimnonorstuvexyz sbcdefohsikimnoparetuyvwxvz 123056 7920 


AabcdefFfahitkKimnonvooarsttuvwxyz 1234564 7890 ‘CH Ta AF CDK eT PL SS I er te oe 
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10DIM 8364 


208 $=" ABCDEF GHI JKLLMNOPGRSTUVWXY Z1234567890-=<’: /. . ABCDEFGHI JKLMNOPGRS" 


S0GOTO 1690 

4SODEFFN’ 15 

SOSELECT PRINT 215(132) 
COPRINT ° 

TOGOTOQ 60 

BODEFFN’ 14 

SOSELECT PRINT 215(132) 
LOOPRIMT HEY (OE) 


1IOPRINT "THIS IS A TEST OF THE WANG MODEL 2272 MATRIX PRINTER TEST YEST" 
1@USZ Sh ()-4957.,..0./2%8- abcdefahiikimnoparstuvexy72 abcdefohsathkimnopare tives Pe see 


1COPRINT “ABCDEFGHI JKLMNOPGRSTUVWXYZ 1234567890 

€ 7890" 

LS0PRINT HEY (OE) 

L40PRINT “abcdefohiikimnoparstuvwxyz 1234567890 

1S590GQTO 100 

160 DEFFN’OO 

17O0SELECT PRINT OOS 

IBOPRINT "LIST AVAILABLE SPECIAL FUNCTIONS SFOO” 
19OPRINT “DIAGNOSTIC icST FOR 66 LINES/PAGE FORM 
ZOOPRINT "SPACES FOR ADJUSTMENTS SF15" 

CIOCPRINT “CHARACTER QUALITY TEST SF14”" 

220 STOP 

230DEFFN’O!} 

2“4OSELECT PRINT 215( 132) 


@2SOPRINT “1. THIS IS THE FIRST LINE OF THE PRINT OUT 


PEOPRINT :PRINT :PRINT :PRINT :PRINT "6. THIS IS 
270PRINT “7. VERTICAL TAB STARTS FROM THIS LINE" 
@2ENFOR I=1TO B 

BOON- (141) #6 

BOOPRINT HEX (O08) SPRINTUSING 305.N 

3O57##, VERTICAL TAB. HEY.08) 

310MEY, I 

2ZOPRINT "SS. THE NEYT TEST IS FOR THE LINE FEED 
430FOR I=1TO 3 

JAOPRINT HEYCON) 


S5SONENT ! 
2EOPRINT “S98. THIS LINE SHOULD BE PRINTED BEFORE 
aTOPR IN, OS. ce Sense eer e SSS Sees SSe= THIS SHOULD 


SHOAFE=HE ¥ (4100004200004 300004400004590004600 ) 
J2OPRINT AF 
SOME OR Tr1TOQ 10 


'OMSTFAH()— 4957. SECM thse” 


SFO1" 


THE SIXTH LINE” 


CODE HEX(OA)” 


END OF DOCUMENT” 
BE THE FIRST LINE AFTER END OF DOCUMENT. 


“LOPRINT "ARCDEFCH! JKLMNOPQGRSTUVIYXYZ 12A24567B90-= ! OHSX Pk) -4°5/..57. .abcdefohiilimnonarstuyyxyz SORRV PARC V+ 3 2AQSETRIDR KT Le CAGE 


Sh P| «ia 


AEOPKINT HEX COE SPRINT "“TTTTt===S5SSwwwwii i iM cscs ssid ddd ddd T= =SSwwi UP 852141 BARRE 


43OneVT I 

440F0OR T=1TO 264 
ASOPRINT “AB: 
4SEOWEVT I 


470PRINT HEY (OB)SPRINT "37. VERTICAL TAB. HEX(0B)" 


6RQFQW T=1T0) 10 

SSQFR INT HEY (OA) 

ny ss a | 

SIOPRIMNT “4H. 10 LINE-FEEDS. HE™(QA)" 


S20OR INT “THIS |INE SHOULD NOT BE PRINTED. UNLESS THE PRINTER IS NOT RESPOMDING TO THE DELETE CODE HEY (7F "Ss HEX (7H) 
S2ORINT “50, YON! SHOULD HEAR THE BELL SOUND THREE TIMES” 


SOOT Me COT 
SCOR Tw De LT 2 


S¢O NEXT D 
STOPRINT HEX(07) 
980 FOR D= 1T0 300 
590 NEXT D 
EOOPRINT HEX(O7) 


GIOPRINT °S1. AFTER THIS LINE IS PRINTED THERE SHOULD BE A FORM-FEED" 
EQOPRINT HEX (OC) 


. 
rem 
ie) 


Se 6.3. PREVENTIVE MAINTENANCE 


6.3.1 VISUAL CHECKS (QUARTERILY) 


dL, Printer cooling fan and servo motor cooling fan. Check for 


obstructions. 


Le Cleanliness of carriage guide bar and guide plate. If dirty, 


oil and wipe clean. 

3: Check all drive belts for wear, tension and alignment. 

4, Cleanliness of timing fence. Wipe with a soft clean cloth 
(use mild detergent only, if needed). AVUIU USE OF ANY 
ORGANIC SOLVENTS, 


De Check ribbon tape for wear, quality of print and ribbon tension. 


6. Check striker bar for cleanliness and surface condition. 


ie Check paper guides for spring tension and alignment. 

8, Check electrical ribbon conductor and wiring for possible 
abrasions from rotating units. Insure that wiring has not 
vibrated loose from retaining clips and troughs. 


ee Examine carriage stops for loose pads or excessive wear. 


6.3.2 ADJUSTMENTS 


Any adjustments required are covered in detail in Section 5. 


6.3.3 LUBRICATION (QUARTERLY) 


Print Head lubrication is a requirement to reduce print wire breakage 
as explained in ISN #96, dated 12/16/75. 


LUBRICATION PROCEDURE 


NOTE: 
Lubricant can be ordered using Wang Part #660-0180. 


Remove the print head cover. Remove the sponge from the print 
wires and soak it with the lubricant. Press the sponge against the rear 
of the print bearing. This forces some of the lubricant into the bearing 
holes. Using a Q tip or lint free absorbent material, dab each entrance 
and exit hole of the guide tubes with the lubricant. Replace sponge 


and print head cover. 


Immediately after lubricating, exercise the print head for «everal 
minutes insuring that each solenoid is used during printing. This allows 
the lubricant to make contact with all surfaces of the guide tubes and 


bearing. 
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6.4 TROUBLESHOOTING 


6.4.1 TROUBLESHOOTING HINTS 


SYMPTOM 


1. Power turn om and no lights. 


2. Power turn on and alarm light 
comes on. 


3. During power prime solenoids 
fire. 


4. Power prime and carriage does 
not return to left margin. 


5. Power on; depress select button 
and select lamp does not come on. 


3B. 


4B. 


4c. 


5A. 
SB. 
SC. 
SD. 


Use the same procedure for 


TABLE 6-1 


Fuse blown. 

+5V low. 

No voltage. 

Q1l5 (heat sink) bad. 
to logic. 


No +5V 


Servo circuit breaker switch 
set in Off position. 

Repeated setting On/Off of 
servo circuit breaker switch. 


Defective 6728/7028. 
Ql on 6728/7028 not switching 
+9V. 


Check servo circuit breaker. 
Check for paper jam in paper 
guide preventing carriage from 
returning. 

Main drive belt and pulleys 
binding. 


Defective lamp. 

Defective switch. 

Defective connection switch. 
Defective 6576/7076. 


SOLUTION 


1A. 
1B. 
1C. 
1D. 


2A. 


2B1 


2B2 


3A. 
3B. 


4A. 
4B. 


4c. 


SA. 
SB. 
5C. 
SD. 


Replace fuse. 

Check and adjust +5V. 
Replace 6728/7028. 
Replace Q15. 


Reset switch. 


- Adjust SWO and SW1 as per 


Section 5.3.7 and 5.3.8. 


» +5V not high enough for servo 


circuit to work, 


Replace 6728/7028. 
Replace Qi on 6728/7028. 


Reset switch. 

Remove paper. Check paper 
guides for alignment and 
tension. 

Check adjustments as per 
Sections 5.3.3 and 5.3.4. 


Replace lamp. 
Replace switch. 
Continuity check. 
Replace 6576/7076. 


NOTE: 
checking Top of Form, clear and linefeed switches. 


SYMPTOM 


6. Front cover is open; CPU tells 
printer to print but no carriage 
movement. 


Front cover is closed; CPU 
tells printer to print but no 
carriage movement. 


8. Ribbon is at the end, but does 
not change direction. 


oo79 


9. Erratic forward motion of 
carriage during printing. 


10. Carriage assembly returning at 
slow speed after printing a 
line. 


1). Carriage return fast with no 
deceleration. 


12. Intermittent loss of servo 
drive during printing. 


CAUSE 


6A. 


7A. 
7B. 
7C. 
8A. 
BB. 
8C. 


8D. 


SE, 


9A. 


YB. 
9C. 
9D. 
9E. 


10A. 
10B. 


11A. 
11B. 


12A. 


12B., 


Cover open switch is on. 


Cover open switch wired wrong. 
Cover open switch defective. 
Defective 6576/7076. 


Ribbon rivot on ribbon broken 
off. 


Ribbon direction switches not 
working. 

Ribbon direction circuit not 
working. 

Ribbon drive motor not working. 


Ribbon jumped ribbon guide arn. 


Oversized countersink holes on 
tachometer mounting bracket. 


Loose tachometer belt. 
Defective tachometer. 
Defective servo. 
Defective servo circuit 


SW1 reed switch appears 
defective. 
6577 PCB defective. 


Defective 6577. 
SW1 defective. 


Bad connection. 


Heat sink. 


SOLUTION 
6A. Manually pull switch to 
closed position. 


7A. 
7B. 
7C. 


Check wiring. 
Replace switch. 
Replace 6576/7076. 
8A. Replace ribbon. 
8B. Replace switches 


8Cl. 6577 defective. 


8D1. Check voltage to motor. 


8D2. Replace ribbon drive motor. 


8D3. 
8E. 


Triac blown. 
in guide arn. 


9A. 
lock washers to lift screws 
away from tachometer. 
Adjust per Section 5.3.14. 
Replace tachometer 

Replace servo motor. 
Replace 6577. 


OB. 
9C. 
9D. 
9E. 
10A. Replace reed switch or 
align magnet. 

10B. Replace 6577. 
11A. 
11B. 


Replace 6577. 
Replace SWl. 
12A. A check seating of all 
pins and connectors. 

12B. 
shorting out. 


Shim mounting screws with #2 


Replace ribbon to proper position 


Ql7 or Q18 is intermittently 


SYMPTOM CAUSE 
13. No power to servo drive 13A. Servo circuit breaker off. 
mechanism, but power lights on. 13B. Bad connection. 
13C. +5V logic not up. 


14. 


16. 
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17. 


18. 


19. 


20. 


Printing consecutive short lines 
of 1 to 10 characters per line 
and circuit breaker goes off. 


14A. 


Defective timing on 6576, 


No printing, but carriage 15A. No video signal. 
movement. 15B. Defective timing fence. 
15C. Timing on 6728/7028. 
15D. No +9V. 
No delays between manual 16A. 6576/7076 defective. 
linefeeds. 
No linefeeds except under 17A. Defective linefeed switch. 
program control. 17B. Defective 6576. 
Continuous paper fred when top 18A. Defective 6577. 
of form executed. 18B. VFU defective. 
18C. No VFU tape. 
Poor print quality at one 19A. Burr on chassis. 
specific location. 
19B. Defective timing fence. 
Poor print quality everywhere 20A. Timing 6728. 
(characters not symmetrical). 20B. Photocoupler. 
20C. Head penetration. 
20D. Solenoids in head maladjusted. 
20E. Print head loose. 


SOLUTION 


13A. Reset breaker. 

13B. Check seating of pins and 
connectors. 

13C. Adjust +5V logic. 


14A. Fix cap. 


15A. Check photo coupler signal. 

15B. Replace timing fence. 

15C. Adjust 50% duty cycle on 6728/ 
7028 or replace 6728/7028. 

15D. Replace 6728/7028. 


16A. Replace 6576/7076. 


17A. Replace switch. 
17B. Replace 6576/7076. 


18A. Replace 6577. 

18Bl1. Adjust VFU 

18B2. Replace paper tape. 
18B2. Replace LED. 

18B4. Replace photocell. 
18C. Install tape. 


19A. Check carriage bearing guide 
shaft or plate for dirt or 
burrs at that location. 

19B. Replace timing fence. 


20A. 
20B. 
20C. 
20D. 


Adjust 50% duty cycle 6728, 
Replace photocoupler. 

Adjust head penetration. 

Remove head assembly and 

adjust print head to specification. 


20E. Tighten head. 
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SYMPTOM 


21. Missing dots in character 


22. Print head catching ribbon 
during printing. 


23. Print quality laght on one 
side. 


24. Paper streaked during print. 


CAUSE 


21A. 
21B. 


21C. 
21D. 


22A. 
22B. 


22C. 


22D. 


23A. 
23B. 


24A. 
24B. 
24C. 


24D. 
24E e 


Defective ROM on 6728, 
Defective pwr. transistor on 
heat sink. 

Maladjusted solenoid. 

Broken solenoid wire. 


Head penetration exceeds .005". 


Ribbon worn out with too much 
head penetration. 

Solenoid staying in fixed 
position. 


Strobe too long. 


Striker bar maladjusted. 
Ribbon height maladjusted. 


Head penetration to close. 
Paper uvt within usable specs. 


Print solenoid dragging on 
paper. 

Ribbon guid¢s naladjusted. 
Ribbon drive assembly tilted 
causing ribbon to lean. 


SOLUTION 


21A. 
21B. 


2°C. 
21D. 


22A. 
22B. 


22Cl. 
22C2. 


22C3. 


22D. 


23A. 
23B. 


24A. 


24B. 


Replace ROM in 6728. 
Replace transistor on heat 
sink. 

Adjust solenoid. 

Replace solenoid. 


Adjust penetration. 
Replace ribbon-Adjust penetration. 


Replace solenoid. 

Replace pwr. transistor on heat 
sink. 

Replace 6728. 
Adjust strobe length. 


Adjust striker bar. 
Adjust ribbon height. 


Increase haed to striker bar 
Gap. 

Advise user to replace with 
parer meeting specifications. 


- Adjust solenoid. 


S. Adjust ribbon guides. 
. Adjust ribbon drive assembly. 


6.4.2 MISCELLANEOUS TROUBLESHOOTING AIDS 


@ A 6736 tester board is available to test WANG matrix printer Models 
621W, 721W, 2221W and 1222 LPO. The 6736 tester can be used to isolate 
maintenance problems to the printer or the CPU. The 6736 board generates 
ASCII uppercase character codes which can be normal or expanded by setting 
a switch selector on the board. This tester facilitates the self check 


of a 72 Printer. ‘To utilize the tester turn on power and push control 


select button. 


For Models 2221W and 1222 LPO 


The 6736 tester board has two connectors which will permit plugging 
it into the printer rear I/O amphenol connector or J12 on the top 


of the chassis by removing cable connector from Jl2. 


For Models 621W, 721W 


1. To utilize the 6736 tester board, remove INTERFACE CONTROL 
board 6751 from J12 and J13 after removing I/O cable connector 
from the connector on: the 6751. 


7 a The cable connector can then be plugged into J12 if it is 
desired to use the 6736 tester in the rear I/O amphenol conn- 
ector. If not, plug 6736 directly into J12. 
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Tht SCHEMATICS, WHEN AVAILABLE, ARE ON THE LAST FICHE IN THIS SET. 


SECTION 


8 
MECHANICAL 
ASSEMBLY 

DRAWINGS 


, 


SECTION 8 
MECHANICAL ASSEMBLY DRAWINGS 


8.1 INTRODUCTION 


Section 8 includes the mechanical assembly drawings for the Model 
72 printer as listed below. ; 


Also included are exploded views and drawings of the main assembly 
and associated mechanical and electromechanical devices. Each exploded 
view of the assemblies has an attached parts listing which includes a 
description and Wang Part Number. An item number has been assigned to 
each piece to assist in the numerical sequence of disassembly (1, 2, 3 
etc.) and reassembly (reverse sequence). Item numbers are also used 


to assist the user in identifying and ordering replacement parts. 


NOTE: 
Included in some of the parts listings, the 
reader is referred to WANG drawing numbers 
that aré not included in this manual. 


8.2 ASSEMBLY DRAWINGS 


(a) PRINTER: 
DESCRIPTION DRAWING NUMBER 
CHASSIS ASSY. 6635-53 (2 sheets) 
HEAT SINK ASSY. 6635-54 
RESISTOR, BRKT. ASSY. 6635-55 


(b) STAND ASSY: (OPTIONAL) 


MATRIX PRINTER STAND (TOP LOAD) 6641 
MATRIX PRINTER STAND (FRONT LOAD) 6641-200 (LATER MODEL) 


(c) MAIN ASSY. AND ASSOCIATED MECHANICAL & ELECTROMECHANICAL DEVICES 
(EXPLODED VIEWS AND DRAWINGS) 


8-1 


FIGURE NO. DESCRIPTION 


PARTS /INDEX # LISTS 


FIG. 8-1 | MODEL 72 MAIN ASSEMBLY (4 SHTS) PARTS LIST #8-1 
FIG. 8-2 PAPER FEED, FORMAT, FRAME ASSY. PARTS LIST #8-2 
(3. SHTS) 

FIG. 8-3 VERTICAL FORMAT CONTROL ASSY. (1 SHT) PARTS LIST #8-3 
FIG. 84 | VERNIER CLUTCH ASSY. (2 SHTS) PARTS LIST #3-4 
FIG. 8-5 COVERS, L.H. & R.H. PAPER GUIDE ASSYS. PARPS LIST #8-5 
FIG. 8-6  R.H. RIBBON FEED ASSY. PARTS LIST #8-6 
FIG. 8-7 LH. RIBBON FEED ASSY. PARTS LIST #8~7 
FIG. 88 CARRIAGE ASSY. PARTS LIST #8-8 
FIG. 8-9 CARRIAGE DRIVE & TACHOMETER ASSY. PARTS LIST #8-9 
FIG. 8-10 PRINT HEAD ASSY. PARTS LIST #8-10 
FIG. 8-11 FENCE, MOD-72 ASSY. PARTS LIST #8-11 
FIG. 8-12 CARRIAGE DR. SHAFT & BRG. HOUSING ASSY. PARTS LIST #8-12 
FIG. 8-13 IDLER PULLEY & BRKT. ASSY. PARTS LIST #8-13 
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58 650-2200 
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60 650-3080 
61 650-3120 
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63 650-4120 
64 650-4160 
65 651-0409 
66 651-0404 
67 652-0029 
68 652-2000 
69 652-3004 
70 653-0003 
71 653-2000 
72 653-2002 
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82 660-0123 
83 660-0204 
84 600-2004 
85 600-2003 
86 665-0009 
BOTTOM VIEW A-A 88 652-0032 
12 " 10 9 8 


DESCRIPTION 


SEMS, 4~40 x 5/8 PAN HD. 
SEMS, 4-40 x 3/4 PAN BD. 
SEMS, 6-32 x 1/4 PAN BD. 
SEMS, 6-32 x 3/8 PAN HD. 
SCREW, 6-32 x 2" PAN HD. 
SEMS, 8-32 x 3/8 PAN HD. 
SEMS, 8-32 x 1/2 PAN HD. 
RIVET, POP AD-44-ABS 
RIVET, FLAT HEAD AVEX 1604-0412 
NUT, LOCK 8-32 KEPS 511-081800-50 
NUT, HEX 4-40 SS 

NUT, SM PATTERN 6-32 NAS 671-C6 
WASHER, NYLON #4 1/8 ID x 3/8 OD 
WASHER, FLAT #4 

WASHER, LOCK #4 INT. T. 

WASHER, LOCK #6 INT. T. 

WASHER, LOCK #6 SPLIT MED. 

WASHER, FLAT #8 

WG, GROUND #6 

GROMMET, 5/16 FOR 7/16 A.1I. 2538 
GROMMET, 5/8 ID x 1 1/8 OD 7/8 BOLE 
STRAIN RELIEF HEYCO, SR5P-4 
THERMAL COMPOUND, DOW 340 

SOLDER, 22 GA. SN37-63 

WIRE, 24 GA. YELLOW 

WIRE, 24 GA. ORANGE 

INDICATOR, ELAPSE TIME 0-1000 HRS. 
NUT, 6-32 KEPS 


PEELE. 
ABBBRRB 


4 
ITEM WANG PART # DESCRIPTION 
1 210-6579 6579, MODULE 
2 220-0129 CABLE, I/O INTERFACE 
3 220-1034 POWER SWITCH CABLE 
4 270-3048 BARNESS, CAPACITOR ASSY. 
5 270-0261 HEAT SINK, AS3Y. G 
6 270-0262 RESISTOR, BRKT. ASSY. 
7 400-1001 FAN 
8 410-0099 TRANSFORMER, MMC 5097-3 (MP-70) 
9 451-1091 CHASSIS, MAIN 
10 451-4376 BRKT., HAT SINK 
BI 451-4363 BRKT., CAPACITOR 
12 451-4345 BRKT,, FAN 
13 451-4365 BRKT., SPEAKER 
14 452-0035 GRILL, SPEAKER ® 
15 510-6749 6749, P.C. BOARD 
19 300-3045 CAP, ELECT. 14K 12V 
20 300-3067 CAP, ELECT. 12K UF 40V 
21 300-3069 CAP., ELECT. 27K UF 30V 
22 300-3070 CAP., ELECT. 53K UF 25V 
23 300-9003 CLAMP, CAP 1 3/4" 2 LUG 
24 300-9006 CLAMP, CAP 2 1/2" 3 LUG 
25 300-9009 CLAMP, CAP 1 1/4" 2 LUG CMC-22 
26 300-9012 CLAMP, 2 1/16" 2 LUG FOR 300-3044 E 
27 320-0300 SPEAKER, 3" RECTANGULAR FILMOF TS-27 
28 325-2112 SWITCH, SLIDE 115/230 VAC 
29 325-2511 CIRCUIT BREAKER 7.5 AMP 
31 331-3022 RES,, 2.2K OHM 1/2W 10% 
32 350-4226 BAIL MOUNT ASSY., AMP P75-27034 
33 350-4227 BRKT., BAIL MOUNT 
ay 360-0001 HOLDER, FUSE STRIGHT CONTACT 
6 360-9000 WASHER, RUBBER FOR 360-0000/0001 
37 30-9002 NUT, HEX FOR 360-0000/0001 D 
38 360-9003 WASHER, LOCK FOR 360-0000/0001 
39 375-3002 TRIAC, 2N6070 
40 375-9016 INSULATOR, MICA DF103A 
4) 380~3000 RECTIFIER, IN1200A 
42 380-3001 RECTIFIER, IN3255 
43 420-1000 CORD, POWER 3/C 
44 420-1005 CABLE, POWER 10 AMP BELDEN 17419-S n 
45 600-0004 WIRE, 18 GA. YELLOW ; 
46 600-1000 WIRE, 22 GA. BLACK 
47 600-1002 WIRE, 22 GA. RED ° 
48 600-1004 .WIRE, 22 GA. YELLOW v 
49 600-1007 WIRE, 22 GA. VIOLET 
50 600-1009 WIRE, 22 GA. WHITE 
51 600-9018 WIRE, 18 GA. TINNED COPPER BUS 
52 605-1004 CABLE TYE, PAN-TY PLT1M-M 
53 605-0006 TUBING, NBR #12 CLEAR 
54 605-0010 TUBING, CLEAR #8 PVC 
55 605-0012 TUBING, CLEAR #4 F 
56 650-1123 SEMS, 3-48 x 3/8 PAN HD. PHL SS 
57 650-2087 SEMS, 4-40 x 1/4 PAN HD. PHL SS 
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(17) TYP. 18 FLACES 


(22) TYP. 15 PLACES 


5 4 3 2 
NOTES: a 


1, APPLY THERMAL COMPOUND ITEM 23.70 BOTH SIDES OF MICR WASHERS ae 
ITEMS 19&20 AT ASSY. 


fe] WANG PART DESCRIPTION 
1 270-3050 BARWESS, WEAT SIX 
2 375-1022 TRANSISTOR, 40250 
3 375-1029 TRANSISTOR, 266246 
ry 375-1043 TRANSISTOR, MJJO00 (T0-3) 
$ 375-1044 TRAMSISTOR, ¥J2500 (TO-3) 
6 375-1045 TRANSISTOR, 246261 (10-66) 
? 373-1046 TRANSISTOR, 206282 TO-?} F 
8 373-1067 TRANSISTOR, 266285 TO-} 
9 375-9014 DISULATOR, TRAMSISTOE MTC WECKESSER TH-1 (LARGE) 
io 375-9015 INSULATOR, TRANSISTOR ATC WECKESSER TH-2 (SMALL) 
rt 478-0287 MEAT SIMK 
12 400-0000 WIRE, 18 GA. BLACK 
1s 00-9018 WIRE, 18 CA. TINWED COPPER WS 
ub 603-0002 TUBING, CLEAR #15 
13 603-0010 TUBING, CLEAR 08 PYC 
rY 650-3191 SCREW, 6-32 = 3/8 WYLOM COVERED FIL wD SLOT 
17 450-3160 SOG, 632 «1/2 PAN wD. AML 83 
1s 652-3004 WUT, SM PATTERM 6-32 WAS 671-C6 
19 653-0006 WASHER, MICA (LARCE) POR POWER TRANSISTOR 
20 653-0015 WASHER, MICA (SMALL) POR POWER TRANSISTOR 
n 433-3000 WASHER, FLAT #6 
2 654-1006 LOC, GROUND 16 
23 660-012) TRXRMAL COMPOUND, DOW 340 
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ITEM WANG PART # DESCRIPTION 
1 210-6568 6568, MODULE 
2 270-3052 RESISTOR, HARNESS 
3 451-4358 BRKT.,, RESISTOR & SUPPORT 
4 650-2087 SEMS, #4-40 x 1/4 PAN HD. PHL SS 
5 653-2000 WASHER, FLAT #4 
6 462-0169 STAND OFF, PEM BSOS-440-10 Ip 
(3) a) 7 652-0008 NUT, 6-32 PEM CL632-2 ; 
c 
4 
3B 
SEE PL 6635-55 
ee ee WANG P ITEM NAM DESCRIPTION 
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WANG PART # 


451-1215 
651-0228 
451-3841 
451-0204 
655-0010 
655-0201 
651-0411 
650-9007 
650-9030 
653-6008 
650-9035 
660-0546 
653-0034 
660-0179 
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DESCRIPTION S 
PAN SUPPORT 
LEG, MACHINING (VERTICAL) 
PANEL, MODESTY 
LEG SUPPORT, LOWER 
CASTER GLIDE, 1/4-20 THREADED BASSICK CG293LD7746 
FEET, WHITE 
RIVET, USMC SD43-BS 
BOLT, STOVE 5/16 - 18 xX 1 1/2 HEX HD 
SCREW, 5/16 - 18 X 3/4 ALLEN CAP 
WASHER, LOCK 5/16 SPLIT 
SCREW, 1/4 - 20 X 1/2 ALLEN CAP 
FOAM, SUPPORT PAN 
WASHERS, FLAT 11/32 x 5/8 x 1/16 BLACK 
SOLVENT CEMENT 
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s WANG PART # DESCRIPTION 
] 2 451-0231 LEG SUPPORT, UPPER 
: 452-2559 STIFFENER, LEG 
| i 451-0228 LEG, MACHINING (VERTICAL) 
a ; 451-0204 LEG SUPPORT, LOWER 
at : 5 §51-3841 PANEL, MODESTY 
i mM 6 655-0010 CASTER GLIDE, 1/4-20 THREADED BASSICK CG293LD7746 = 
: m 7 650-9007 BOLT, STOVE 5/16 - 18 X 1 1/2 HEX HD 
, 1 8 653-6008 WASHER, LOCK 5/16 SPLIT 
, r 9 650-9035 SCREW, 1/4 - 20 X 1/2 ALLEN CAP 
F 10 653-0034 WASHER, FLAT 11/32 x 5/8 x 1/16 BLACK 
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FIGURE 8-1 MATRIX PRINTER MECHANICAL ASSEMBLY SHEET 1 OF 4 
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FIGURE 8-1] MATRIX PRINTER MECHANICAL ASSEMBLY SHEET 2 OF 4 
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FIGURE 8-1 MATRIX PRINTER MECHANICAL ASSEMBLY SHEET 3 OF 4 


FIGURE 8-1] MATRIX PRINTER MECHANICAL ASSEMBLY SHEET 4 OF 4 


ITEM NO. 


PART NO. 


279-5070-11 
(6635-11) 


725-0159 
(6615-231) 


650-4120 
653-4000 


279-5070-29 
(6635-29) 


650-4120 
653-4000 


279-5070-23 
(6635-23) 


650-4080 
650-4120 
653-4000 


279=5070-24 
(6635-24) 


650-4120 
653-4000 
650-3120 
653-3000 
650-6240 
653-6001 


279--5070-34 
(6635-34) 


650-9037 
653-6009 


653-6000 


PARTS LIST FOR FIGURE 8-1 


DESCRIPTION 


MATRIX PRINTER MECHANICAL ASSEMBLY 


DOUBLE SPOOL. TAPE 


SEMS, #8-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #8 


FORMAT CONTROL ASSEMBLY 


SEMS, #8-32 x 3/8 PAN HD PHL.SS 
WASHER, FLAT #8 


RIBBON FEED, L.H. ASSEMBLY 


SEMS, #8-32 x 1/4 PAN HD PHL SS 
SEMS, #8-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #8 


RIBBON FEED, R.H. ASSEMBLY 


SCREW, 

WASHER, 

SCREW, 

WASHER, 

SCREW, #10-32 x 3/4 PAN HD PHL SS 
WASHER, LOCK #10 INT. T 


PAPER FEED, FORMAT, FRAME ASSEMBLY 


SCREW, #1/4-28 x 3/4 SOC. HD CAP 
WASHER, LOCK 1/4 INT. T 


WASHER, FLAT 1/4 


8-13 


QTY. PER 


ITEM NO. PART NO. DESCRIPTION ASSEMBLY 
-—22 IDLER PULLEY & BRACKET ASSEMBLY l © 
-23 656-0219 BELT, TIMING 140 x L037 1 
-24 650-9044 SCREW, #1/4-28 x 5/8 SOC. HD CAP 2 
-25 653-6009 WASHER, LOCK #1/4 INT. T 2 
-26 653-6006 WASHER, FLAT #1/4 2 
-27 279-5070-17 CARRIAGE DRIVE MOTOR & TACHOMETER 1 

(6635-17) MOTOR ASSEMBLY 
~28 650-6561 SCREW, #10-32 x 1-3/4 SOC. HD CAP 4 
-29 279-5070-45 CARRIAGE DRIVE SHAFT & BEARING 1 
(6635-45) HOUSING ASSEMBLY 
-30 650-2120 SEMS, #4-40 x 3/8 PAN HD PHL SS 2 
-31 420-1016 HEAD CABLE PC ASSEMBLY 1 
(6482-72) 
—32 650-4125 SCREW, #8-32 x 3/8 SOC. HD CAP BLK Ox 2 
~33 653-4001 WASHER, LOCK #8 INT. T 2 
—34 451-4332 BRACKET, BUMPER 2 
(6615-180) 
—35 279-5070-19 CARRIAGE ASSEMBLY 1 
(6635-19) 
-36 650-4120 SCREW, #8-32 x 3/8 PAN HD PHL SS 5 
-37 653-4000 WASHER, FLAT #8 5 
-38 279-5070-46 FENCE, MOD. 72 ASSEMBLY 1 
(6635-46) 
-39 650-3166 SCREW 2 
-40 653-3000 WASHER 2 
-41 461-3249 PIVOT, OUTER PAPER GUIDE 2 
(6615-203) 
-42 452~4038 PAPER GUIDE, OUTER 1 
(6615-201) 
-43 650-4400 SCREW, #8-32 x 1-1/4 SOC. HD CAP 5 


ITEM NO. 


PART NO. 
653-4001 


461-3176 
(6615-39) 


650-4200 
653~4001 


452-4016 
(6615-30) 


650-9035 


650-9040 


(6615-251) 
654-1287 


461-3225 
(6634-118) 


325-0027 
650-4120 
653-4000 


451-4355 
(6634-104) 


650-6161 
461-0058 


458-0316 
(6634-105) 


650-4120 
653-4000 


451-4354 
(6634-104) 


650-6161 
461-0058 
452-0315 


279-1011 
(6634-12) 


DESCRIPTION 
WASHER, LOCK #8 INT. T 


SHAFT, CARRIAGE GUIDE 


SCREW, #8-32 x 5/8 PAN HD PHL SS 
WASHER, LOCK #8 INT. T 


CARRIAGE GUIDE 


SCREW, #1/4-20 x 1/2 SOC. HD CAP 
SCREW, #1/4-20 x 1-3/8 SOC. HD CAP 


BASE, CASTING 


CLAMP, WIRE 11/16 AUVECO 5356 


TUBE SLIDE, FRONT 


SWITCH, CHEAT INTERLOCK CH E69-30A 
SEMS, #8-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #8 


BRACKET, SLIDE TUBE, R.H. 


SCREW, #10-32 x 1/2 FLAT HD PHL SS 
NUT PLATE, OHIO TP 1716 ZINC PL 


MOUNT, SLIDE TUBE, R.H. 


SEMS, #8-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #8 


BRACKET, SLIDE TUBE, L.H. 


SCREW, #10-32 x 1/2 FLAT HD PHL SS 
NUT PLATE, OHIO TP 1716 ZINC PL 
MOUNT, SLIDE TUBE, L.H. 


BOTTOM PAN ASSEMBLY 
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QTY. PER 
ASSEMBLY 


5 


1 


FIGURE 8-2 PAPER FEED, FORMAT, FRAME ASSEMBLY SHEET 1 OF 3 
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FIGURE 8-2 PAPER FEED, FORMAT, FRAME ASSEMBLY SHEET 3 OF 3 ¢ 


ITEM NO. 


PART NO. 


-279-5070-34 


(6635-34) 


449-0109 
(5300-1093) 


651-1531 


653-0031 


465-1617 
651-1531 


461-3188 
(6615-129) 


650-4160 
653-6018 
449-0108 
(5300-1092) 


653-0031 


651-1704 
465-1617 


279-5070-38 
(6635-38) 


279-5070-39 
(6635-39) 


655-0164 
650-9037 


458-0297 
(6615-144) 


461-3170 
(6615-48) 


650-6060 


PARTS LIST FOR FIGURE 8-2 


DESCRIPTION 


PAPER FEED, FORMAT, FRAME ASSEMBLY 
KNOB, MOLDED "D" VERT. VERNIER 


HITCH PIN 


WASHER, NYLON 3/8 ID x 3/4 OD x 
1/32 THK 


SPRING, VERNIER SHAFT LEE LC-038G-8 
HITCH PIN 


SHAFT, VERNIER KNOB 


SEMS #8-32 x 1/2 PAN HD PHL SS 


WASHER, 3/16 ID x 3/4 OD x 1/16 THK 
STEEL 


KNOB, MOLDED '"'C" HORIZ. VERNIER 


WASHER, NYLON 3/8 ID x 3/4 OD x 
1/32 THK 


SNAP RING, 5133-37 
SPRING, VERNIER SHAFT LEE LC-038G-8 


COVER, L.H. PAPER GUIDE ASSEMBLY 
COVER, R.H. PAPER GIJIDE ASSEMBLY 


CAP, THUMB SCREW SIBER 83-98-904 
SCREW, 1/4-28 x 3/4 SOC HD CAP 


PAD, LOCKING 
SHAFT, MARGIN ALIGNMENT 


SCREW, #10-32 x 3/8 ALLEN HD CUP 
POINT 


— 8-19 


ITEM NO. 


-20 


-21 


-22 


-23 


-39 


-40 


PART NO. 


478-0286 
(6615-187) 


653-0031 


650-4080 


279-5070-59 
(6635-59) 


651-1741 


279-5070-63 
(6635-63) 


465-1605 
(6615-80) 


461-1029 
(6615-158) 


461-3175 
(6615-89) 


650-2200 
653-2000 
652-2000 


325-2403 M 
(6615-186) 


465-1622 M 


461-3218 
(6634-109) 


650-3200 
653-3001 


452-4037 
(6615-200) 


650-3100 


653-3001 


451-2133 
(6615-199) 


DESCRIPTION 


PULLEY, (30 x L025 SPROCKET SHAFT 
DRIVE 


WASHER, NYLON 3/8 ID x 3/4 OD x 1/32 
THK 


SEMS, #8-32 x 1/4 PAN HD PHL SS 


BEARING ASSEMBLY, SPLINE SHAFT 


WASHER, THRUST, TRUARC 5900-39 


MOLDED SPROCKET & RUBBER ASSEMBLY 
SPRING, DISC SEPARATOR 

DISC, PAPER SUPPORT 

SHAFT, SPLINE 


SEMS, #4-40 x 5/8 PAN HD PHL SS 
WASHER, FLAT #4 
NUT, HEX #4 


MICROSWITCH, PAPER OUT (MOD) 


SPRING, EXT. 3/16 x 1-3/8 


TUBE, SLIDE, REAR 


SCREW, #6-32 x 5/8 PAN HD PHL SS 
WASHER, LOCK #6 INT. T. 


PAPER GUIDE, INNER 


SCREW, #6-32 x 5/16 PAN HD PHL SS 
WASHER, LOCK #6 INT. T. 


COVER, LOWER REAR 


-49 


-50 


PART NO. 
650-6246 
653-6000 


452-0023 
(6615-45) 


650-4120 


465-0725 
(6634-128) 


461-3197 
(6615-163) 


650-6127 


451-4303 
(6615-34) 


279-5070-36 
(6635-36) 


656-0216 


650-4120 
653-4000 
650-3240 
652-0032 
651-1506 


478-0270 
(6615-157) 


400-0031 
(6615-249) 


650-4080 
300-9004 


451-4393 
(6615-246) 


650-2097 


653-2000 


DESCRIPTION 
SCREW, #10-32 x 3/4 SOC. HD CAP 
WASHER, FLAT #10 


PLATE, STRICKER 


SEMS, #8-32 x 3/8 PAN HD PHL SS 


BUSHING, SHOCK COVER 
ROD, TIE 


SCREW, #10-32 x 3/8 FLAT HD PHL SS 


SIDE FRAME ANGLE 
FRAME, R.H. SIDE SUB-ASSEMBLY 


BELT TIMING 139 T 40 PP 1/4 W 
BOG 139M 


SEMS, #8-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #8 

SCREW, #6-32 x 3/4 PAN HD SS 
KEPS NUT, #6-32 

ROLL PIN, 1/16 x 1/2 


PULLEY, 15 TOOTH 40 DP 
MOTOR, STEPPER 


SEMS, #8-32 x 1/4 PAN HD PHL Ss 
CAP CLAMP, 1-3/4 DIA 3 LUG 


BRACKET, PAPER FEED MOTOR 


SCREW, #4-40X 1/4 HEX HD LONG LOCK 


WASHER, FLAT #4 


QTY. PER 
ASSEMBLY 


4 


4 


PART NO. 


461-2015 M 
(6615-122) 


465-1606 
(6615-130) 


651-1729 


279-5070-32 
(6635-32) 


656-0221 
650-4120 


452-2548 
(6615-125) 


465-0011 
651-1739 


461-3185 
(6615-126) 


650-4080 


451-4359 
(6615-191) 


650-4161 
462-0228 
650-6127 


451-4303 
(6615-34) 


279-5070-35 
(6635-35) 


DESCRIPTION 


SPROCKET, 24 TOOTH 10 PITCH 


SPRING, SPROCKET ADJ. 


SNAP RING 5103-37 


VERNIER CLUTCH ASSEMBLY 


BELT, TIMING 120X L025 
SEMS, #8-32 x 3/8 PAN HD PHL SS 


CLAMP, BEARING HOUSING 


BEARING, BALL SR6/PPD 
RETAINING RING, TRUARC N5000-87 


HOUSING, BEARING 


SEMS, #8-32 x 1/4 PAN HD PHL SS 


SUPPORT BRACKET, L.H. 


SCREW, #8-32 x 1/2 FLAT HD PHL SS 
SPACER, FORMAT CONTROL 
SCREW, #10-32 x 3/8 FLAT HD PHL SS 


SIDE FRAME ANGLE 


FRAME, L.H. SIDE SUB-ASSEMBLY 


QTY. PER 
ASSEMBLY 


1 
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ITEM NO. 


PART NO. 


279-5070-29 
(6635-29) 


650-3085 
653-3000 


651-0015 


653-2000 


452-2140 
(6615-134) 


651-0014 


210-6574 


461-3186 
(6615-115) 


465-0938 
(5776-429) 


650-2040 
465-0409 


651-0015 


653--2000 


651-0016 


653-2000 


462-0229 
(6615-136) 


279~5070-31 
(6635-31) 


651-0015 


PARTS LIST FOR FIGURE 8-3 


DESCRIPTION 


VERTICAL FORMAT CONTROL ASSEMBLY 


SCREW, #6-32 x 1/4 PAN HD BLK OX 
WASHER, FLAT #6 


SCREW, #4 x 1/4 TYPE 25 SELF TAP 
PAN HD PHL 


WASHER, FLAT #4 


COVER, CELL MOUNT 


SCREW, #2 x 1/4 TYPE 25 SELF 
TAP PHL HD 


6574, P.C. BOARD PHOTOTRANSISTOR 


HOUSING, PHOTOTRANSISTOR 


SPRING, TORSION B5776-429 


SCREW, 4-40 x 1/8 SOC SET 
COLLAR 


SCREW, #4 x 1/4 TYPE 25 SELF TAP 
PAN HD PHL 


WASHER, FLAT #4 


SCREW, #4 x 1/2 TYPE 25 SELF TAP 
PAN HD PHL 


WASHER, FLAT #4 


SPACER, L.E.D. COVER 


COVER, L.E.D. ASSEMBLY 


SCREW, #4 x 1/4 TYPE 25 SELF TAP 
PAN HD PHL 


QTY. PER 
ASSEMBLY 


KEF 


ITEM NO. 


PART NO. 
210-6575 


270-3053 
(6482-45) 


461-3191 
(6615-116) 


650-3134 


458-0295 
(6615-138) 


279-5070-30 
(6635-30) 


DESCRIPTION 
6575, P.C. BOARD L.E.D. 


FORMAT CONTROL HARNESS 


HOUSING, LIGHT EMITTING DIODE 


SCREW, #6-32 x 3/8 SOC HD CAP 


STOP, FORMAT CONTROL 


MOUNTING PLATE, FORMAT CONTROL 
ASSEMBLY 
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FIGURE 8-4 VERNIER CLUTCH ASSEMBLY 


8-7A 


ITEM NO. 


~15 


PART NO. 


279-5070-32 


(6635-32) 
650-4048 


478-0268 
(6615-123) 


465-0414 
(6615-121) 


650-3134 
653-3001 
653-3000 


461-1030 
(6615-164) 


651-1729 
651-1640 


478~0264 
(6615-99) 


651-1713 
651-1600 


465-1046 
(6615-131) 


461-3184 
(6615-124) 


461-3183 
(6615-117) 


PARTS LIST FOR FIGURE 8-4 


DESCRIPTION 


VERNIER CLUTCH ASSEMBLY 


SCREW 8-32 x 1/8 SOC HD 


PULLEY, IDLER SHAFT, WITH FLANGE 


COLLAR, IDLER SHAFT PULLEY 


SCREW, #6-32 x 3/8 SOC HD CAP sS 


WASHER, LOCK #6 INT TOOTH 
WASHER, FLAT #6 


RING, VERNIER 


SNAP RING, CRESC TRUARC 5103-37 
PIN, DOWEL .062 x .25 SS 


PULLEY, IDLER 


SNAP RING, CRESC TRUARC 5103-18 
PIN, DOWEL .093 x 3/4 SS 


VERNIER HUB, PAPER DRIVE 
SHAFT, VERNIER CLUTCH 


SHAFT, IDLER 
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QTY. PER 
ASSEMBLY 


REF 


ITEM NO. 


-10 


-11 


- PART NO. 
279-5070-38 
(6635-38) 
279-5070~39 
(6635-39) 

465-1614 


650-3091 


451-2104 
(6635-41) 


461-3199 
(6615-160) 


650-2098 


458-0304 
(6615-166) 


458-0305 
(6615-166) 


650-2241 


465-1048 
(6615-165) 


279-5070—40 
(6635-40) 


279-5070—41 
(6635-41) 


465-0722 


458-0304 


PARTS LIST FOR FIGURE 8-5 


DESCRIPTION 


LEFT & RIGHT HAND PAPER GUIDE 
COVER ASSEMBLIES 


SPRING (LEE 018A-1 MUSIC WIRE) 


SCREW, #6-32 x 3/4 TRUSS HD PHL 
SS NYLOK 

COVER, PAPER GUIDE 

PIVOT, SPROCKET COVER 

SCREW, #4-40 x 1/4 PAN HD PHL 
PARKERIZE LONG LOCK 

ARM, PAPER LIFT L.H. 

ARM, PAPER LIFT R.H. 

SCREW, #4-40 x 3/4 FLAT HD PHL BLK 
OX 

HUB, SPROCKET LOCKING 

SIDE PLATE, L.H. ASSEMBLY 


SIDE PLATE, R.H. ASSEMBLY 


BUSHING, LEFT 


ARM, PAPER LIFT 


QTY. PER 
ASSEMBLY 


FIGURE 8-6 RIGHT HAND RIBBON FEED ASSEMBLY 


ITEM NO. 


-19 


-20 


PART NO. 


279-5070-24 


(6635-24) 
654-1184 
650-0140 


325-2309 M 
(6615-175) 


615-0334 
(5776-733) 


651-1719 


458-0300 
(6615-86) 


465-0917 
(5776-288) 


650-4101 
653-4001 
653-4000 


465-0917 
(5776-288) 


651-1504 
651-1712 


458-0301 
(6615-87) 


650-4101 
653-4001 


461-3192 
(6615-109) 


320-1013 


451-4316 
(6615-149) 


465-0921 


PARTS LIST FOR FIGURE 8-6 


DESCRIPTION 


RIGHT HAND RIBBON FEED ASSEMBLY 


HOUSING, 6 POS PIN AMP-1-—480276-0 
SEMS, #2-56 x 7/16 PAN HD PHL SS 


MICROSWITCH (MOD) 


INSULATOR, MICROSWITCH 


SNAP RING, TRUARC 5133-25 


ARM, RIBBON REVERSE ACTUATOR 
SPRING, TYPE 2 #5 


SCREW, #8-32 x 5/16 PAN HD PHL 
WASHER, LOCK #8 INT T 
WASHER, FLAT #8 


SPRING, TYPE 2 #5 


PIN, ROLL .062 x 3/8 
SNAP RING, TRUARC 5133-18 


ARM, CLUICH ENGAGEMENT 


SCREW, #8-32 x 5/16 PAN HD 
WASHER, LOCK #8 INT T 


STUD, SOLENOID ACTUATOR ARM 


SOLENOID & PLUNGER, TUBULAR 


BRACKET, R.H. SOLENOID 


SPRING, RIBBON TENSION ARM 
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PART NO. 
650-6240 
653-6001 
650-0140 


465-0409 
(5996-100) 


650-4161 


452-4024 
(6615-28) 


452-4031 
(6615-218) 


650-3200 
653-3001 
653-3000 


458-0302 
(6615-108) 


458-0299 
(6615-113) 


650-6240 
653-6001 


400-0029 
(6615-222) 


279-5070-28 


(6635-28) 


DESCRIPTION 


SCREW, #10-32 x 3/4 PAN HD PHL SS 
WASHER, LOCK #10 INT T 
SCREW, #4-40 x 1/8 SOC SET BLK OX 


COLLAR, (MDL 24) SET SCREW 


SCREW, #8-32 x 1/2 FLAT HD PHL SS 


GUIDE, RIBBON 


GUIDE, TENSION ARM 


SCREW, #6-32 x 5/8 PAN HD PHL SS 


WASHER, LOCK #6 INT T 


WASHER, FLAT #6 


STOP, RIBBON SPOOI. 


ARM, RIBBON TENSION, R.H. 


SCREW, #10-32 x 3/4 PAN HD PHL SS 
WASHER, LOCK #10 INT T 


MOTOR, RIBBON FEED, C.W. ROT 


BRACKET, R.H. RIBBON FEED ASSEMBLY 
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FIGURE 8-7 LEFT HAND RIBBON FEED ASSEMBLY 
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ITEM NO. 


PART NO. 


279-5070-23 


(6635-23) 
650-0140 


325-2309 M 
(6615-175) 


615-0334 
(5776-733) 


654-1184 
651-1719 


458-0300 
(6615-86) 


465-0917 
(5776-288) 


650-4101 
653-4001 
653-4000 


465-0917 
(5778-288) 


651-1504 
651-1712 


458-0301 
(6615-87) 


650-4101 
653-4001 


461-3192 
(6615-109) 


320-1013 


451-4315 
(6615-114) 


465-0921 


PARTS LIST FOR FIGURE 8-7 


DESCRIPTION 


LEFT HAND RIBBON FEED ASSEMBLY 


SEMS, #2-56 x 7/16 PAN HD PHL ZINC 


MICROSWITCH (MOD) 
INSULATOR, MICROSWITCH 


HOUSING, 6 POS PIN AMP-1-480276-0 


SNAP RING, 5133-25 TRUARC 


ARM, RIBBON REVERSE ACTUATOR 
SPRING, TYPE 2 #5 


SCREW, #8-32 x 5/16 PAN HD PHL 
WASHER, LOCK #8 INT T 
WASHER, FLAT #8 


SPRING, TYPE 2 #5 


PIN, ROLL .062 x 3/8 
SNAP RING, TRUARC 5133-18 


ARM, CLUTCH ENGAGEMENT 


SCREW, #8-32 x 5/16 PAN HD PHL 
WASHER, LOCK #8 INT T 


STUD, SOLENOID ACTUATOR ARM 


SOLENOID & PLUNGER, TUBULAR 


BRACKET, L.H. SOLENOID 


SPRING, RIBBON TENSION ARM 
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PART NO. 
650-6240 
653-6001 
650-2040 


465-0409 
(5996-100) 


650-4161 


452-4024 
(6615-28) 


452-4031 
(6615-218) 


650-3200 
653-3001 
653-3000 


458-0302 
(6615-108) 


458-0298 
(6615-113) 


650-6240 
653-5001 


400-0030 
(66 15-222) 


279=5070=27 
(6635-27) 


DESCRIPTION 
SCREW, #10-32 x 3/4 PAN HD PHL SS 
WASHER, LOCK #10 INT T 
SCREW, #4-40 x 1/8 SOC SET BLK OX 


COLLAR, (MDL 24) SET SCREW 


SCREW, #8-32 x 1/2 FLAT HD PHL SS 


GUIDE, RIBBON 


GUIDE, TENSION ARM 


SCREW, #6-32 x 5/8 PAN HD PHL SS 
WASHER, LOCK #6 INT T 
WASHER, FLAT #6 


STOP, RIBBON SPOOL 


ARM, RIBBON TENSION 


SCREW, #10-32 x 3/4 PAN HD PHL SS 
WASHER, LOCK #10 INT T 


MOTOR, RIBBON FEED, C.R.W. ROT 


BRACKET, L.H. RIBBON FEED ASSEMBLY 
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FIGURE 8-8 CARRIAGE ASSEMBLY SHEET 1 OF 3 
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FIGURE 8-8 CARRIAGE ASSEMBLY SHEET 2 OF 3 
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FIGURE 8-8 CARRIAGE ASSEMBLY SHEET 3 OF 3 


OO CO OOO OO 


PARTS LIST FOR FIGURE 8-8 


QTY. PER 
ITEM NO, PART NO. DESCRIPTION ASSEMBLY 

- 279-5070-19 CARRIAGE ASSEMBLY REF 

-~1 650-4120 SEMS, #8-32 x 3/8 PAN HD PHL SS 4 

- 2 465-1618 SPRING, LEE LE-016A-001 (MUSIC WIRE) 1 

- 3 478-0266 SPRING HANGER 1 
(6615-68 ) 

~ 4 650-3120 SEMS, #6-32 x 3/8 3 

- 5 452-2549 CLAMP, BELT 1 
(6615-73) 

- 6 656-0220 BELT, TIMING (GOOD YEAR 4201050) 1 

~7 452-2134 BACKING PLATE 1 
(6615-75) 

- 8 461-3178 SPRING PIN CARRIAGE ECCENTRIC 1 
(6615-146) 

- 9 651-1727 RETAINING RING, (741) CRESL (TRUARC 2 

5103-25) 

~10 465-0012 BEARING, BALL SR 4PP 1 

-11 458-0294 ECCENTRIC, BEARING MOUNT 1 
(6615-69) 

-12 650-4200 SCREW, #8-32 x 5/8 PAN HD PHL SS 1 

-13 653-4001 WASHER, LOCK #8 INT T 1 

-14 465-0012 BEARING, BALL SR 4PP 1 

-15 461-3172 STUD, CARRIAGE BEARING 1 
(6615-72) 

-16 655-0232 HOLE PLUG, HEYCO P-250 3 

-17 650-3321 SCREW, #6-32 x 1" SOC HD CAP 3 

-18 452-4022 GUIDE, CARRIAGE RIBBON 3 
(6615-67) 

-19 651-1712 SNAP RING, 5133-18 l 

~20 465-1609 SPRING, HEAD 1 


(6615-65) 


ITEM NO. 


-25 


~26 


-27 


-40 


“41 


PART NO. 


461-3168 
(6615-41) 


652-0046 
653-4000 


461-1033 
(6615-242) 


461-3169 
(6615-42) 


461-3174 
(6615-63) 


452-2139 
(6615-49) 


279-5070-21 
(6635-21) 


650-4200 
653-4001 
465-0012 


461~3172 
(6615-72) 


279~5070-20 
(6635-20) 


465-1615 
650-2060 


452-4023 
(6615-142) 


650-3080 


451-4310 
(6615-140) 


461-3178 
(6615-146) 


651-1727 


465-0012 


DESCRIPTION 


SHAFT, LOCKING KNOB 


NUT, STOP #8-32 ELASTIC 22NM82 
WASHER, FLAT #8 


DISC, HEAD ADJUSTING INDICATOR 


SHAFT, HEAD ADJUST 


WASHER 


PLATE, HEAD LOCKING 


PLATE, HEAD MOUNTING ASSEMBLY 


SCREW, #8-32 x 5/8 PAN HD PHL SS 


WASHER, LOCK #8 INT T 
BEARING, BALL SR 4PP 


STUD, CARRIAGE BEARING 


CAKRIAGE, CASTING ASSEMBLY (PRESSING) 


SPRING, LEE 022B-8 ‘MUSIC WIRE) 


SEMS, #4-40 x 3/16 PAN HD PHL SS 


GUIDE, HEAD CONNECTOR 


SEMS, #6-32 x 1/.. PAN HD PHL SS 


BRACKET, CONNECTOR MOUNTING 


SPRING PIN CARRIA” . ECCENTRIC 


RETAINING Ri''G (741) CRESL (TRUARC 


5103-25) 


BEARING, BAT. SR 4PP 
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QTY. PER 
ASSEMBLY 


1 


ITEM NO. 
42 


-43 
44 
45 


46 
47 
~48 
~49 
-50 
51 
-52 
~53 
~54 


-55 


PART NO. 


458-0294 
(6615-69) 


650-3120 
653-3000 


458-0293 
(6615-141) 


650-2902 
653-2501 
653-25U0 
210-6573 
650-1082 
656-1006 
650-3120 
653-3000 


462-0225 
(6615-150) 


279~5070-22 
(6635-22) 


DESCRIPTION 


ECCENTRIC BEARING MOUNT 


SEMS, ¥#6-32 x 3/8 PAN HD PHL ss 
WASHER, FLAT #6 


RETAINER, FINGERBOARD 


SCREW, #5-40 x 5/16 PAN HD PHL SS 
WASHER, LOCK #5 INT T 

WASHER, FLAT #5 

MODULE, 6573 (PHOTOCELL) 

SCREW, #3-48 x 1/4 SOC HD CAP 
MAGNET, ARNOLD IG SU1611 

SEMS, #6-32 x 3/8 PAN HD PHL SS 
WASHER, FLAT #6 


MAGNET HOLDER STAND OFF MAGNET 
MOUNTING 


BRACKET, OUT BOARD BEARING (PRESSING) 
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FIGURE 8-9 CARRIAGE DRIVE & TACHOMETER ASSEMBLY 


ITEM NO. 


PART NO. 


279~5070-17 
(6635-17) 


650-3322 
653-3001 
653-3000 
652-3000 
650-3320 
653-3001 
653-3000 
652~3000 


458-0319 


(6615-240) 


400-0020 


(5996-113) 


400-9004 
650-6160 


458-0318 


(6615-192) 


650-6121 
653-6001 
653-6000 
656-0223 
650-2093 


478-0288 


(6615-190) 


650-9505 


PARTS LIST FOR FIGURE 8-9 


DESCRIPTION 


CARRIAGE DRIVE & TACHOMETER 
ASSEMBLY 


SCREW, #6-32 x 1-1/2 PAN HD PHL SS 
WASHER, LOCK #6 INT TOOTH 


WASHER, FLAT #6 


NUT, HEX #6-32 


SCREW, #6-32 x 1" PAN HD PHL SS 
WASHER, LOCK #6 INT TOOTH 
WASHER, FLAT #6 

NUT, HEX #6-32 SS 


SHOCK MOUNT, FAN 


MOTOR AIRTRL 11-9201 


FAN BLADE, 3" PLASTIC 
SEMS, #10-32 x 1/2 PAN HD PHL ss 


MOUNT, CARRIAGE DRIVE COOLING FAN 


SCREW, #10 x 32 PAN HD PHL SS 
WASHER, LOCK #10 INT TOOTH 
WASHER, FLAT #10 


BELT, 65M x 1/8 W 4DP 


SCREW, #4-40 x 1/4 SOC SET CUP POINT 


PULLEY, TACHOMETER 


SCREW, M2 x 5 MM .4 PITCH FLAT 
HD SLOTTED 
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PART NO. 
400-0028 
451-4415 
650-6161 
451-4302 
651-1509 
478-0276 
651-1527 


478-0261 
(6615-112) 


400-0024 
(6615-100) 


DESCRIPTION 
MOTOR, 12 VDC NAPC 9904~120-12601 
BRACKET, TACHOMETER 
SCREW, #10-32 x 1/2 FLAT HD SS 
BRACKET, MOTOR 
PIN, ROLL .093 x 1/2 
PULLEY, 3 OLT-187 .375 BORE 
ROLL PIN, 5/32 x 11/16 SS 


PULLEY, CARRIAGE DRIVE 


MOTOR, CARRIAGE DRIVE (MP) 


QTY. PER 
ASSEMBLY 


1 
1 
3 
1 


1 


FIGURE 8-10 HEAD ASSEMBLY 


ITEM NO. 


PARTS LIST FOR FIGURE 8-10 


PART NO. 


279~-5070-12 
(6635-12) 


650-2098 


449-0102 
(6615-230) 
650-4070 


279-5070-14 


650-0064 


465-0240 
(6615-92) 


279-5070-13 
(6635-13) 


DESCRIPTION 


HEAD ASSEMBLY (MOD 72) 


SCREW, #4-40 x 1/4 PAN HD PHL LONG 
LOCK PARKERIZE 


COVER, PRINT HEAD 


SCREW, #8-32 x 7/32 SOC SET BRASS TIP 


PRINT SOLENOID/BODY & GUIDE TUBE 
ASS EMBLY 


SCREW, #00-90 x 3/16 FLAT HD SS 


BEARING, MP-72 PRINT HEAD 


HEAD & GUIDE TUBE ASSEMBLY 
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ITEM NO. 


PART NO. 


279-5070-46 


(6635-46) 
650-2088 
653-2002 
653-2000 


310-6017 
(6615-236) 


615-0368 
(6615-152) 


650-2088 
653-2002 
653-2000 


310-0016 
(6615-182) 


615-0368 
(6615-152) 


650-2088 
653-2002 
653-2000 


310-0015 
(6615-151) 


615-0368 
(6615-152) 


650-2081 


452-3530 
(6615-171) 


650-4161 


458-0292 
(6615-52) 


PARTS LIST FOR FIGURE 8-11 


DESCRIPTION 


FENCE, MOD-72 ASSY 


SCREW, #4-40 x 1/4 PAN HD PHL SS 
WASHER, LOCK #4 INT T 
WASHER, FLAT #4 


TERMINAL BOARD SW 0 


INSULATOR, SWITCH BOARD 


SCREW, #4-40 x 1/4 PAN HD PHL SS 
WASHER, LOCK #4 INT T 
WASHER, FLAT #4 


TERMINAL BOARD, SW 1 


INSULATOR, SWITCH BOARD 


SCREW, #4-40 x 1/4 PAN HD PHL SS 
WASHER LOCK #4 INT T 
WASHER FLAT #4 


TERMINAL BOARD SW 2 


INSULATOR, SWITCH BOARD 


SCREV, #4-409 x 1/4 FLAT HD PHL 


SHIF™.D, ENCODER FENCE 


SCREW, #8-32 x 1/2 FLAT HD PHL ss 


FENCE SUPPORT STRIP 
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QTY. PER 
ASSEMBLY 


REF 


ITEM NO. 


-20 


-21 


PART NO. DESCRIP‘ ION ASS EMBLY 
461-1031 ENCODER 5.5 SPACE 1 
(6615-225) 

451-4311 BRACKET, ENCODER FENCE MOUNTING 1 
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FIGURE 8-12 CARRIAGE DRIVE SHAFT & BEARING HOUSING ASSEMBLY @ 


ITEM NO. 


PARTS LIST FOR FIGURE 8-12 


PART NO. 


279-5070-45 
(6635-45) 


NOT USED 
651-1526 


478-0278 
(6615-176) 


461-3173 
(6615-96) 


650-3124 
465-0011 
653-0035 


465-0416 
NOT USED 
651-1529 


478-0274 
(6615-168) 


660-0176 


DESCRIPTION 


CARRIAGE DRIVE SHAFT & BEARING 
HOUSING ASSEMBLY 


SPIRAL PIN, .093 x 7/8 SS 


PULLEY, CARRIAGE DRIVE 
HOUSING, BEARING 


SCREW, .#6-32 x 3/8 TRUSS HD PHL SS 
BEARING BALL SR61PPD 
WASHER, WAVE SPRING (ASC #W0484-009) 


SCREW, #1/4-20 x 3/16 SOC SET CUP 
PT NYLOK 


COLLAR 3/8 SHAFT 


SPIRAL PIN, .093 x 1.25 S3 


PULLEY, 48T - 1/5P 


CZMENT, LOCTITE 1506 
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FIGURE 8-13 IDLER PULLEY & BRACKET ASSEMBLY 
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PARTS LIST FOR FIGURE 8-13 


ITEM NO. PART NO. DESCRIPTION 


- IDLER PULLEY & BRACKET ASSEMBLY 


- 1 651-1740 RETAINING RING, TRUARC 5100-50 
- 2 478-0262 PULLEY, IDLER 

(6615-120) 
- 3 465-0238 BEARING, ROLLER (TORRINGTON 

JH-812-011) 

- 4 652-0054 NUT, STOP 5/16 ESNA 18 ZINTE 058 
- 5 461-3171 STUD, IDLER PULLEY 

(6615-32) 
- 6 451-4301 BRACKET, IDLER PULLEY 

(6615-33) 
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QTY. PER 
ASSEMBLY 


REF 


1 


APPENDIX 


PAPER 
SPECIFI- 
CATIONS 


APPENDIX A 
PAPER SPECIFICATIONS 


If paper does not conform to these specifications, degraded forms 
handling can occur. No specifications are given for card stock; try a 


sample before purchasing. 


1. Material must be margin-perforated fanfold paper or card stock, 
perforations are used for guiding by pin-feed units. 


2. Maximum form length is not to exceed 11 in. (27.9 cm). 


3. Paper Stock: 


a. for single part forms use 15 to 20 lb bond (20 lb for improved 
forms handling) 


b. for multipart forms use: 


2 ply: 15/15 1b bond, 7 Jb carbon 

3 ply: 15/12/15 1b bond, 7 lb carbon 

4 ply: 12/12/12/15 1b bond, 7 1b carbon 

5 ply: 12/12/12/12/15 1b bond, 5 1b carbon 

(wp to four copies in addition to the original can be used) 


Cc. form width must be: 


5 in. (12.7 cm) minimum 
14 7/8 in. (37.8 cm) maximum 


4, Fastening of miltipart forms: 


a. improved multipart paper handling can be achieved with glued 


margins 


b. multipart forms must otherwise be fastened with crimps every 
two inches (5.1 cm) along both edges of the forms. 


Cc. crimps must not come closer to the fanfold that 0.50 in. (1.27 cm) 


d. each crimp must have four prongs, two to enter both form and 


carbon and two to enter forms only. 


Forms thickness: 


a. maximum in the print area: 0.018 in. (0.046 cm) allows for 
four 12 lb, one 15 lb and four 7 1b carbon parts. 


b. over crimps in the pin-feed margin: 9.030 in. (0.076 cm) 


Sprocket holes: 


a. must run along both margins 0.25 + .03 in. (0.635 + 0.076 cm) 


from paper edge to the hole center lines 


b. distance between hole centers along the margins must be 0.5 
+ 0.005 in. (1.27 + 0.013 cm) non-accumulative in any five in. 
(12.7 cm) length 


c. hole diameters mst be 0.156 + 0.005 in. (0.396 + 0.013 cm) 
the two top and bottom drive holes on each sheet (four per 
sheet) can be up to 0.200 in. (0.508 cm) in diameter to permit 
post or ring binding of output. 


d. distance between hole centers across the sheet must be uniform 


without 0.015 in. (0.038 cm) to a maximum of 14-1/2 in. (36.83 cm) 


When using forms with wide and narrow copies in the same set, the 


top copy should always be fullest width. 


For pre-printed forms: 


pin-hole center to left side of left-most character not less 


than 3/8 + 1/16 in. (1.0 + 0.2 cm) 


pin-hole center to right side of last character not less than 


3/8 + 1/16 in. (1.0 + 0.2 cm) 
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APPENDI} 
HEXADECIMAL CODES 


T-d 


PRINTER PRINTER PRINTER 
HEX CODE CHARACTER HEX CODE CHARACTER HEX CODE CHARACTER 
HEX(07) Alarm HEX (3D) ms HEX(60) : 
HEX(0A) Line Feed HEX (3E) > HEX(61° a 

HEX (0B) Vertical Tab HEX (3F) ? HEX (62) b 
HEX(0C) Form Feed HEX (40) @ HEX (63) c 
HEX(0D) Carriage Return HEX (41) A HEX(64) d 

HEX (OE) Elongated Character HEX (42) B HEX (65) e 
HEX(20) Space HEX(43) C HEX (66) f 
HEX(21) : HEX(44) D HEX(67) g 
HEX(22) " HEX(45) E HEX(68) h 
HEX(23) i} HEX(46) F HEX (69) 1 
HEX(24) $ HEX(47) G HEX(6A) j 
HEX(25) z HEX(48) H HEX (6B) k 

HEX (26) & HEX (49) I HEX (6C) 1 
HEX(27) HEX (4A) J HEX( 6D) m 
HEX(28) ( HEX (4B) K HEX (6E) n 
HEX(29) ) HEX (4C) L HEX (6F) O 
HEX(2A) * HEX (4D) M HEX(70) p 
HEX(2B) + HEX(4E) N HEX(71) q 
HEX(2C) ; HEX(4F) ) HEX(72) r 
HEX(2D) ~ HEX (50) P HEX(73) 8 
HEX(2E) ; HEX(51) Q HEY(74) t 
HEX(2F) / HEX (52) R HEX(75) u 
HEX(30) 0 HEX (53) S HEX (76) v 
HEX(31) 1 HEX(54) T HEX (77) WwW 
HEX(32) 2 HEX(55) U HEX (78) x 

HEX (33) 3 HEX (56) Vv HEX(79) y 
HEX(34) 4 HEX(57) W HEX(7A) Zz 

HEX (35) 5 HEX (58) X HEX (7B) { 
HEX(36) 6 HEX(59) Y HEX (7C) 
HEX(37) 7 HEX(5A) Z HEX (7D) } 

HEX (38) 8 HEX(5B) [ HEX (7E) v 

HEX (39) 9 HEX(5C) \ *HEX (7F) 

HEX(3A) : HEX(5D) ] 

HEX(3B) : HEX(5E) + *ASCII DEL, a non-printable 
HEX(3C) < HEX (5F) control character 


SIGNAL 


01-09 

+9V (sw) 
+12V (sw) 
-12V(sw) 


‘Alarm Light 


APPENDIX C 
SIGNAL MNEMONICS 


DEFINITION 


9-bit output of character generator ROMs 
+9 volts switched 

+12 volts switched 

-12 volts switched 

ctepping motor driver collector (AY) 
Address bits of ROMs 

Acknowledge delay 

Acknowledge at I/0 interface 

Fault indicator 

Read strobe for ROM 

Base of stepping motor driver 
Stepping motor driver collector (BY) 
Output of shift registers 

Audio function pulse 

Device busy status for I/0 

Base of stepping motor drivers 
Stepping motor driver collector (AY) 
Carriage forward 

Carriage forward maintenance switch 
Control input prime 

Clear carriage return 

system clock 

System clear 

Manual clear switch 

Common of stepping motor 

Cover open switch 

Carriage return flip-flop 

Pulse from CR, to initiate carriage return 
Carriage return decoded 

Carriage return decoded at shift register output 
Stepping motor driver collector (BY) 


Fence LED anode 


SIGNAL DEFINITTON 
DELP Delete function pulse 
DT1 - DT7 Data input at I/O interface 
DISB Data strobe at I/O interface 
EC Expanded character 
Fault Fault status at I/O interface 
FC Function control 
FFD+ Form feed LED anode 
FFM Form feed manual switch 
FFP Form feed pulse 
FFPE Form feed phototransistor emitter 
Form Override Form override switch 
FT Form and tab 
IP Input prime at I/O interface 
LFD Line feed delay 
LFE One line count 
LYM Line feed manual switch 
L¥P Line feed pulse 
Malfunction Fault indicator 
MD Motor drive common 
MDB+ Forward motor drive transistor base 
MDB- Reverse motor drive transistor base 
MK Marker bit 
MKR Marker bit latch 
MS1 End of ribbon switch (right) 
MS2 End of ribbon switch (left) 
Ol, - or, Output inhibits for ROMs 
OSCXT System clock at I/O interface 
Paper Out Light Paper out indicator 
Paper Out Sw Paper out switch 
PE Fence phototransistor emitter 
PED+ End of page eject LED anode 
PEPE End of page phototransistor emitter 
PF Paper Feed 


C-2 


SIGNAL 


PFB 

PO 
Power—On-Prime 
PS 

RB 

RD 

RDY/BSY 


S1'-s9' 
S1C-S9C 
S1R-S9R 
Select Light 
Select Sw 
SF6 
SFK 

SFM 

SL 

SLCT 
SLCTR 
SPKR 

SWO 

SW1 

SW2 

Tach+ 
Tach- 
Time-Meter (RTM) 
VR5B 
VR12B 
VTD+ 


DEFINITION 


Base of paper feed driver transistor 
Paper out status at I/O interface 
Power on prime pulse 

Printable signal 

Start ribbon motor 

Ribbon drive 

Ready/Busy (low for busy) 

Ready to start printing 

Ribbon driver aiding solenoid (left) 
Ribbon driver aiding solenoid (right) 
Ribbon motor triac (left) 

Ribbon motor triac (right) 

Base of solenoid drivers 


Collector of solenoid drivers 


Select indicator | 
Select switch 

Shift out next character 

Shift in pulse 

Start forward motion 

Select latch 

Select status at I/O interface 
Select control 

Speaker signal 

Home position switch 

Deacceleration switch 

Return switch 

Feedback tachometer positive 
Feedback tachometer negative 

Elapsed time meter 

+5 volt regulator base 

+12 volt regulator base 

Vertical tab LED anode 

Vertical tab pulse 

Vertical tab phototransistor emitter 


Window strobe from fence 


C~3 


APPENDIX 

D 
MODEL 72 
HE AIDECIMAL 
CODED CHARACTER 
_ SET (96) 


APPENDIX D 
MODEL 72 HEXIDECIMAL CODED CHARACTER SET (96) 
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© COMPUTER SYSTEMS NEWSLETTER NO. 81 


CATEGORY & SEQUENCE #: 2221V MATRIX PRINTER it 2 


ee eT = 


PRINTER CONVERSION PROCEDURE 
MODEL 2221W TO MODEL 2221V 


A. REASON FOR CHANGE 
To convert a 2221W Printer to a 2221V Printer, fer ise on a 2200VS 
system. The standard 2200 system calls for the printer to do an 
automatic line feed after each carriage return. The 2200VS does not 


require this feature. 


B. CORRECT ION/ SOLUTION 


Suppress the automatic line feed that occurs after a carriage return. 
Cs PREREQUISITES 

NONE 
Die TIME REQUIRED 

30 minutes 
Bw PARTS REQUIRED 


NONE 
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F. PROCEDURE 


On the 210-6577 Format and Printing Control board: _ 
(REV 5 and above). 


1. Remove the jumper from A to B (to the left of L31) and 


reinstall that jumper from B to C. 


to 


Remove the jumper from D to E (between L14 and L15) and 


reinstall that jumper from E to F. 
3. No E-REV update is necessary. 


4. Test the printer on-line to ensure that constant double 


Spacing does not occur. 


B. On the 210-6577 Format and Printing Control board 


(E-REV 4 and below). 
1. Cut the etch that connects L31-3 to L31-4. 
2. Add a wire from L31-4 to L31-5. 
3. Cut the etch that connects L15-1 to L4-1]1 
CAUTION: Cut this etch on the non-component side, at pin 
1 of LIS). 
4. Add a wire from LI5-1 to L15-2. 


5. No E-REV change is necessary. 


6. Test the printer on-line to ensure that constant double 


Spacing does not occur. 


Nervice Newsletter. ... 


June 11, 1976 
PERIPHERALS #13 


The Model 72 Matrix printers were originally designed for top 
loading of printing paper and later it was decided that front (or 
bottom) print paper loading was more efficient and reduced the mechan- 


ical self-locking effect with the paper guides. 


The matrix printers being built now are of the front (bottom) 
loading type. The effective serial numbers of all WANG matrix 
printers (front load) Model 72 types are as follows: 


MODEL SERIAL NUMBER 


2221W & 2221 LPO EC2134 
621/721W 681007 
200W EW 005 
P| 
Tom Pickett, of the Central Area, brought certain major differences 


to our attention recently in the following printer assemblies: 


1 Paper Feed, Format and Frame Assembly. 
a Carriage Drive and Tachometer Assembly. 
3. Carriage Assembly. 


Enclosures 1 and 2 of this Newsletter will inform all service 
personnel of the new parts used in the front load printers (ENC 1) and 
Status of the old parts (ENC 2). The part numbers and drawing numbers 
are included to assist in making corrections to the existing 72 Manual. 
The changes in part numbers will be reflected in the future revision 
of the Model 72 Matrix Printer Manual. It is recommended that new 
parts lists and drawings be ordered from the Home Office if printer 


problems are anticipated. 
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ZIM FRONT LOADING CHANGES 


Enclosure 1] 


- NEW PARTS - 


eee tp Ee A EEE SN TED 


DESCRIPTION 


A Gee 


TACHOMETER BRAT., FRONT LOADING 


W.L.No. 4514415 
DWG. No. C6615-206 


BASE CASTING - FRONT LOADING 
W.L.No. 450-0104 
DWG. No. E6615-202 


-- 


PAPER GUIDE, INNER 
W.L.No. 452-4037 
DWG. No. C6615-200 


Ee OEE, CREE ee WE SED ees 2 oe oe 


PAPER GUIDE, OUTER 
W.L.No. 452-4038 
DWG. No. C6615-201 


ae = oe 


eet we ee ow 


PIVOT, OUTER PAPER GUIDE 
VeL.No. 461-3249 
DWG. No. B6615-20% 


2+ A OOPS ae a a OD = med Cee eee ee oe 


ee emo 


COVER, LOWEN REAR 
WeL.No. 451-2133 
DWG. No. C6615-199 


ee rece ee a + es eee me ee 


PULLEY, MOTOR 
W.L.No. 478-0276 
DWG. Nu. B6615-204 


00 Oe. OO me eee eee Se eS CE eee OE 


BLLT, 3/16 W, 75 TRETH, 40 D.P. 
Waits 11D. 056--0227 


© ee en ee re ee ae! eee ee Ee Cree eee oe 


ROLE PLi, .093 x 5/8 
Walia HOs. 65351503 


SN ee a ENED ty oR mE 8 ee ES ED ee | I a 


Se eerie CR ee | 


W.L.No. 


BASE CASTING 
W.L.No. 
DWG. No. 


W.L.No. 


PAPER GUIDE, LOWER 
452-4026 
DWG. No. C6615-61 


W.L.No. 


PIVOT, PAPER GUIDE 
461-3196 
DWG. No. B6615-162 


W.L.No. 


NEW 


TACHOMETER BRKT. 
451-4313 


450-0096 
E6615-10 


PAPER GUIDE, UPYER 
452-4025 
DWG. No. €6615-69 


a a i re 


AR ng ER pe een EE A Ee 
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PULLEY, 30LT-187,.37£ BORE 


W.L.No. 


we he eee eee 


rr ee re te + we eee ee oe Ff 
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478-0276 


BELT, 65M x 1/8 W 
Wels No. 656-0223 


ed 


4C D.P. 


ROLL PIN, .093 x 1/2 
W.L. No. 651-1509 


Se eee ee oe 


> Comme oe ee 


DESCRIPTION 


Ee 


TACHOMETER BRKT 
W.L. No. 451-4313 
DWG. No. B6615-94 


BASE CASTING 
W.L.No. 450-0096 
DWG. No. E6615-10 


PAPER GUIDE, UPPER/LOWER 


W.L. No. 452-4025/452-4026 
DWG. No. C6615-60/C6615-61 


PAN, BOTTOM 
W.L. No. 451-1211 
DWG. No. E6634-102 


CARRIAGE GUIDE 
W.L. No. 452-4016 
DWG. No. B6615-30 


ete eet Oe Gee Ge mre meme 


ADJ. BLOCK, PAPER GUIDE 
DWG. No. B6615-215 


PIVOT, PAPER GUIDE 
W.L. No. 461-3196 
DUG. No. B6615-162 


MOTOR BRKT. 
W.L. No. 451-4302 
DWG. No. C6615-95 


EEE CE EE oS 


PAPER OUT SWITCH 
WoL. No. 325-2403M 
DWG. No. B6615-186 
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BELT, 65M x 1/8 W 40 DP. 
W.L. No. 656-0223 


—— 


PULLEY 3017-187,.375 BORE 


W.L. No. 478-0276 


+ eee 


KOLL TIN, .093 x 1/2 
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21 FRONT LOADING CHANGES 
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STATUS 


' OBSOLETE 


NEW PARTS REQUIRED 


“OBSOLETE 


NEW PARTS REQUIRED 


OBSOLETE 
NEW PARTS REQUIRED 


NEW REVISION 


NEW REVISION 


OBSOLETE 


OBSOLETE 


NEW REVISION 


NEW REVISION 


OBSOLETE. 
NEW PARTS REQUIRED 


OBSOLETE 
NEW PARTS REQUIRED 
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ORSOLELE 
NEW PARTS REQUTRED 
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Enclosure 2 


OLD PARTS 


OBSOLETE 


OBSOLETE 


OBSOLETE 


CAN BE REWORKED 


CAN BE REWORKED 


OBSOLETE 
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OESOLETE 
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CAN BE REWORIED 


CAN BE REWOARED 
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CRSOLETE 
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CAN BE REWORKED 
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DESCRIPTION 


BRACKET, PAPER GUIDE 
W.L. No. “51-4334 
DWG. No. B6615-184 


CARRIAGE CASTING (MACH) 
W.L. No. 450-0007 
DWG. No. D6615-98 
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STATUS 


OBSOLETE 


NEW PARTS REQUIRED 


NEW REVISION 


re 
Re eee ES Se 
~ a 


er Ne 2 ee eee 


ae ee ee 


Re ce te we Eg OD 


ee eee ee eee | ee ee + oe ee 


See ee re ee a ES OT rer SS ET, 


A ERED ES cept NREEENEEED LER oe EE wg ET LCT 


OLD PARTS 


. 
. 
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OBSOLETE 


CAN ONLY BE USED WITH 
TOP LOADING PRINTER 
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& PERIPHERALS #38 10/31/78 


NEW 2221W TIMING FENCE SENSOR PHOTOCELL 


A new type of photocell (WL #375-2111) is being installed on 
newly-manufactured 2221W/V printers only. (A mounting bracket change 
is required). A sufficient quantity of old style sensor photocells 
(WL #375-2105) will be kept in stock to provide backup for existing 
machines. When ordering the old style sensor, be sure to use the 
375-2105 number and not the 210-6572 number, since all new 210-6572 


assemblies will already have the new photocell installed. 
In order to use the new photocell, ECN 8106 must be performed on 
the 6577 board, bringing that board to E-Rev 8. This ECN makes the 


6577 board compatible wich both old and new photocells. 


NOTES: 


1) The new photocell (WL #375-2111) has the 
manufacturers number 'OPB-2501' stamped 
on it. The old photocell (WL #375-2105) 
1S marked OPB-242. 


2) The Technical Procedure Manual, which 
went to print before this ECN was finalized, 
states that the ECN may only be performed 
if the new photocell is used. However, 
since the new board will work with either photo- 


cell, 1t can be used in any 2221W/V printer. 


ECN #8106 6577 P.C. 


Ly, For use with both photocell types, the Timing 
8 Fence circuit is being changed from the 
configuration shown in Figure |] to that shown in 


Figure 2. 
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FIGURE 1 


FROM : 


+12V(SW) 


FIGURE 2 
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PERIPHERALS #48 
Early Model Top Feed Assembly Part Numbers 


The Carriage assembly, as well as the Carriage Drive Motor and 
Tach Assembly used in early Top Feed 2221W printers, are different 


from the versions of these assemblies used in the current Model 2221w 
printers. 


In the past, it was not possible to order the early versions of 
the Carriage Assembly or the Carriage Drive Motor and Tach assembly 
because there were no available Wang part numbers. Now, however, the 


early versions of the assemblies may be ordered using the following 
part numbers: 


Carriage Assembly, Top Feed, 279-5070-4z 
Carriage Drive Motor & Tack Assembly, Top Feed, 279-5070-54 


NOTICE: 


This document is the property of Wang Laboratories, Inc. 
Information contained herein 1s considered company proprt- 
etary information and its use is restricted solely to the 
purpose of assisting you In servicing Wang products. Repro- 


duction of all or any part of this document is prohibited 
& without the consent of Wang Laboratories 
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CUSTOMER ENGINEERING 


DATE | 03/14/80 


PRDOUGT SERVICE MDTIGE 


Hi? 


PERIPHERALS 
CLASSIFICATION 


PRINTERS PLOTTERS 
WANG MATRIX 72 (21W) 


+ 1 


CATEGORY 
PRODUCT/ APPL. 


SEQUENCE 


rE ea See ee Gee tte eed ei nena eal —— connate a ceed Sa =e ew 0 Gf (ee ome “8 


210-6579 Motherboard: ECN's #9647 (E-REV 6) and #13982 (E-REV 7) 


210-7076 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E-REV 5), #10619 (E-REV 6), and #13984 (E-REV 7) 


210-7076-1 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E-REV 3) and #10619 (E=-REV 4) © 


210-7076-2 I/O Control, Data Storage, and Underscore: ECN's #9647 
(E~REV 2) and #10619 (E-REV 3) 


210~7231 2221V Converter Board: ECN 13983 (E-REV 1) 


—eee Gee ee ee ee eee eee lee ew eee eee een leer eee eee eel eee eee ee ee 


oo NOTES 
This PSN document supersedes CSNL #91, which should be discarded. 


Any prior performance of CSNL #91 on 2221W/2221V printers will 
have accomplished 210-6579 Motherboard modification steps F.2.a 
through F.2.e and 210-7076 board modification steps F.5.a 
through F.5.d of this procedure, except as follows: 


1. The MKR signal on the 210-6579 Motherboard will not have 
been jumper-connected between connector pins 9» and 
K13, which is required (refer to step F.2.c). 


2. The SFM signal on that same 210-6579 Motherboard will have 
been jumper-connected between connector pins 109 and 
L13, which is undesirable. 


Similarly, performance of a preliminary procedure, distributed 
as a VS Field Support memorandum to enable field incorporation 
of ECN #9647, will have produced these same results but will 
also have removed a necessary open-collector device pull-up 
resistor, R28 on the 210-7076 board (or its 210-7075-1 or 
210-7076-2 counterpart, depending on model of Matrix Printer). 
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This PSN document provides the full modification procedure for © 
all versions (2221V, 2221W, 200W, 5521, and LPO) of the Model 72 

Wang Matrix Printer, hereafter called simply the Matrix Printer 

unless one or more of those different versions must be speci- 

fied. The document assumes that neither of those preliminary 

procedures has been performed-—but includes notes in the appro- 

priate places to direct the reader to confirm necessary condi- 

tions if those preliminary procedures may have been performed 

and/or to bypass any steps that do not apply to specific models. 


A. “REASON FOR CHANGE 


The unmodified Matrix Printer can cause severe degradation of response 
time on any parallel workstation tied to the IOP used by the printer (es- 


pecially when full-buffer lines of more than 132 characters are being pro- 


cessed). 


B. CORRECTION/SOLUTION 


Modify the handling of carriage return, busy signal, and initiation of the e 


print cycle by the printer electronics. 


C. PREREQUISITES 


1. The 210-6579 Motherboard must be at E-Rev 5 (ECN's #04765, #04801, 
#04829, #04860, and #05123 incorporated). 


e. The I/O Control, Data Storage, and Underscore board must have ECN's 
#05227, #05351A, #05535, and #06728 incorporated: 


a. If a WLI P/N 210-7076 board (2221V or 2221W), must be E-REV 4 or 


higher (interim modifications will be confirmed or changed). 


b. If a WLI P/N 210-7076-1 board (200W), must be E-REV 2 or higher 


(interim modifications will be confirmed or changed). 


ec. If a WLI P/N 210-7076-2 board (5521 or LPO), must be E-REV 1 or 


higher (interim modifications will be confirmed or changed). 


D. TIME REQUIRED 


Two hours, maximum. 


ae) 


e 


F. 


TII.C. 3-1 


PARTS REQUIRED 


NOTE 


Except for approximately half of the designated 
length of P/N 600-3004 insulated jumper wire, all 
required parts listed in the following table per- 
tain only to modifications needed for 2221V Prin- 
ters. If the unit under repair is a 2221W, 200W, 
5521, or LPO Printer, therefore, the listed parts 
are not required. 


CATALOG NO. NOMENCLATURE QUANTITY/EXPLANATION 


210-7231 2221V Converter Board One (2221V Printer, only). 
(E-REV "0" presumed) (Initial E-REV "0" version 


may have been installed by 
preliminary incorporation 
of ECN #9647) 


300-1906 Capacitor, 0.001 microfarad One (2221V Printer, only). 
330-3047 Resistor, 4.7 kilohms Sie (2221V Printer, only). 
330-4010 Resistor, 10 kilohms One (2221V Printer, only). 
376-0104 IC, dual one-shot One (2221V Printer, only). 


(Type 9602) 


600-3004 Wire, solid, 26-gauge, Six feet, max. 
plastic-coated 


PROCEDURE 


1. Gain access to ‘he underside of the #210-6579 Motherboard on the Ma- 
trix Printer's #270-0260 Chassis Assembly for wiring changes, as fol- 


lows: 


a. Facing the printer from the front, remove the left side cover by 


Sliding it left until the holding rods become clear. 


b. Remove the right side cover by sliding it right until the holding 
rods become clear. Be careful not to damage the attached wiring, 


which must be removed as follows: 


(1) Disconnect the signal harness from the bottom of the control 


panel. 


III.C.3-1 


(2) Pull both AC-power leads from the ON/OFF power switch, and 


then remove the associated Motherboard power lines from the 


cable clamps. 


Remove the rear cover by lifting it away from the unit, discon- 
necting the ground wire attached to that cover by loosening the 
attaching phillips-head screw on the rear of the #210-6579 Mother- 
board heat-sink assembly. 

NOTE 


This procedure presumes that the original 
#210-6576 and #210-6728 printed circuit 
boards have been previously replaced by 
#210-7076/-7076-1/-7076-2 and #210-7028 
boards, respectively. If not, make that 
replacement at this time. 


Remove the following printed-circuit cards from the Motherboard 


assembly: 


(1) #210-7076 (or its -1 or -2 counterpart) 1/0 Control, Data 


Storage, and Underscore card (from "6576" connectors). 


(2) #210-6577 Format and Printing Control card (from "6577" con- 


nectors). 


(3) #210-7028 EA Memory & Regulators and Underscore card (from 


"6728" connectors). 


(4) #210-7231 2221V Converter Board (from Motherboard connectors 
J12 and J13), if applicable (this card will have been in- 
Stalled only if the printer under repair is a Model 2221V and 


a preliminary incorporation of ECN #9647 has been made. 


Remove the signal-harness connector plugs from Motherboard connec- 
tors J2, J3, J4, J5, J6, and J8 (leaving the connector plugs in 
place at Motherboard connectors J1, J9, J10, and J11). 


Remove the I/O interface finger-board connector from Motherboard 


connector Jil2. 
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g. To obtain fan assembly clearance space, remove the format tape 


guide from the format control assembly on the left side of the 


unit by removing two phillips-head fastening screws (see Figure 1). 


h. To obtain clearance for extraction of the #270-0260 Chassis Assem- 
bly, release the #451-4359 lefthand support bracket from the 
#279-5070-35 lefthand side subassembly frame by removing two phil-- 


lips-head screws (see Figure 1). 


i. To obtain chassis assembly freedom, release the #270--0262 resistor 
bracket assembly from the #279-5070-34 format paper feed frame 
assembly by removing two phillips-head screws and washers (see 


Figure 2). 


j. Release the #270-0260 Chassis Assembly by removing the four 


tie-down bolts that fasten the Chassis Assembly to the frame. 


k. Slide the #270-0260 Chassis Assembly to the rear and then lift it 

@ away from the Printer frame to remove that assembly away from the 
unit. Stand the assembly on its back edge to gain access to the 

connector terminals on the underside (i.e., noncomponent side) of 


the #210-6579 Motherboard. 


iv 


Using 26-gauge solid wire (WLI #600-3004 or equivalent), add three 
jumpers to the noncomponent side or the #210- ‘79 Motherboard, as fol- 


lows (see Figure 3): 
NOTE 


If an earlier effort to correct slowdown of par- 
allel workstations was attempted by performance 
either of a preliminary VS Field Support memoran- 
dum for ECN #9647 or of CSNL #91A, an unwanted 
SFM jumper connection will have been added to the 
#210-6579 Motherboard from pin 99 to pin Lj2, 

and both of substeps a and b, following, will 
have been completed. If so, remove that jumper 
connection from the board (and from documentation 
records) and then proceed directly to substep a. 


a. Connect the CRd output from pin L of "6576" (i.e., the 7076-type 
© I/O Control card location) connector 1 (10th pin from the left end 
of the bottom row, because no G or I pins exist) to pin D of con- 


nector J12 (4th pin from the left end of the bottom row). 
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STEP F.1.h: 

HARDWARE TO FREE 650-4080 & 
LEFT-HAND SUPPORT SCREWS, MACHINE, 

BRACKET FROM LEFT- #8-32 X 1/4 PAN 

HAND SIDE OF SUB- PHILLIPS 

ASSEMBLY FRAME 


FORMAT TAPE 
GUIDE (REMOVE 
FOR CLEARANCE) 


WASHERS, \ 


451-4359 

LEFTHAND 

SUPPORT BRACKET 
(RELEASE FROM 
LEFTHAND SIDE 
SUBASSEMBLY 

FRAME; LEAVE 

BOTTOM FASTENED 

TO CHASSIS ASSEMBLY) 


653-4000 
FLAT #8 
STEP _F.1.g: 7 
650-4120 REMOVE FASTENING puter Or 
Sc, mcurne ——fAROMARE To FREE 
#8-32 X 3/8 PAN 
PHILLIPS 
Figure 1. Obtaining Left-side Clearance for © 


Removal of #270-02h0 Chassis Assembly. 


ITI.C.3-1 


270-0262 RESISTOR 
BRACKET ASSEMBLY 
(RELEASE FROM RIGHTHAND 
SIDE SUBASSEMBLY FRAME; 
LEAVE BOTTOM FASTENED 
TO CHASSIS ASSEMBLY) 


OLEP (Fe Teds 

REMOVE FASTENING 
HARDWARE TO FREE 
RESISTOR BRACKET 
ASSEMBLY FROM FRAME 


(ee 
ee 653-4000 WASHERS, 
FLAT #8 


—. 650-4120 
SCREWS, 
MACHINE, 

#8-32 X 3/8 PAN 
PHILLIPS 


279-5070-36 FRAME, 
RIGHTHAND SIDE SUBASSEMBLY 


2943-02 


Figure 2. Obtaining Right-side Clearance for 


Removal of #270-0260 Chassis Assembly 
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STEP 2b: SOLER 260 


STEP 2.a 


ADD JUMPER 
FROM "6576" 


ADD JUMPER 
FROM "6576" 


ADD JUMPER 
FROM "6576" 


t. 


(7076) PIN 95 
TO PIN J13-K 


(7076) PIN Bo 
TO PIN J13-B 


(7076) PIN Ly 
TO PIN J12-D 


Figure 3. 
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Jumper Connections to be Added to 


Motherboard's Noncomponent Side 
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LEFT-HAND END, COMPONENT SIDE 


#210-6579 
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b. Connect the CLR output from pin B of "6576" connector 2 (2nd pin 
from the left end of the bottom row) to pin B of connector J13 
(2nd pin from the left end of the bottom row). 


c. MKR output from pin 9 of "6576" connector 2 (9th pin from the left 
end of the top row) to pin K of connector J13 (9th pin from the 
left end of the bottom row). 


d. Increment the E-REV level sticker number to a value of 7 (ECN 


#13982 incorporated). 


e. Add the just-installed connections to the Signal Run List, Sheet 
1, on page 7-22 of the system documentation copy of the Model 72 


Matrix Printer Maintenance Manual (03-0027-0), as follows: 
aa SUE a invenance Manual (U5-002/=-0) 

(1) Add "D" to J12 column as the CRd entry. 

(2) Add "B" to J13 column as the CLR entry. 


(3) Ada "MKR" as a new row, with a 9, entry in the "6576" 
(i.e., 7076) column and a K entry in the J13 column. 


Slide the modified #270-0260 Chassis Assembly back into its normal 
position on the Matrix Printer's frame, and secure that assembly in 
place by replacing all fastening hardware previously removed during 


performance of steps F.1.g through F.1.j. 


Replace the Matrix Printer signal harness connector plugs to Mother- 
board connectors J2, J3, J4, J5, J6, and J8, and then install the un- 
modified 210-7028 card in the "6728" slot of that assembly and install 
the unmodified #210-6577 card in its "6577" slot. 


Modify the #210-7076 I/O Control, Data Storage, and Underscore circuit 
card assembly (or its #210-7076-1 counterpart if a 200W Printer, its 
#210-7076-2 counterpart if a 5521 or LPO Printer) as follows, using 
26-gauge solid wire (WLI #600-3004 or the equivalent) for the required 


jumpers (see Figures 4 & 5): 
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STEP “b.a: 

OPEN ETCH=-PATH STEP 5.g: 

FROM PIN L29-11 CONNECT PIN L15~-8 TO 
TO PIN L3-1 PIN 9 OF CONNECTOR 2 


UPPER LEFT-HAND CORNER 
(NONCOMPONENT SIDE) 
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Figure 4. Modifications to be Made on Drill Side of #210-7076 


I/O Control, Data Storage, and Underscore Board. 
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Figure 5. Modifications to be Made on Component Side of #210-7076 


enedealhes -- ee ee 


I/O Control, Data Storage, and Underscore Board. 
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NOTE @ 


If an earlier effort to correct slowdown of par- 
allel workstations was attempted by performance of 
CSNL #91A, substeps a through d, following, will 
have already been accomplished. If such correction 
was attempted by performance of a preliminary VS 
Field Support memorandum for ECN #9647, those same 
Substeps will have been accomplished but a neces- 
sary open-collector device pull-up resistor, R28 on 
the 210-7076 board, will have been removed. In ei- 
ther case: 


(1) Confirm that a 4.7-kilohm, 1/4W, 10% resistor 
(WLI P/N #330-3047-4B or the equivalent) is 
connected between pin L39-8 (open-collector 
inverter output) and the +5VR bus on the 
210-7076 board. ; 


(2) Confirm that the system schematic for the 
70/6-type card (whatever version) includes 
that component as pull-up resistor R28, con- 
nected between +5V and pin L39-8, which should 
be designated as the output of an open collec- | | 
tor 7406 inverter (not a 7404 inverter, as 
originally designated). 


(3) Then proceed directly to substep e, following, 
bypassing substeps a through d. 


On the noncomponent side of the card, cut (open) the etch-path 


connection from pin L29-11 to pin L3-1 (see Figure 4). 


On the component side of the card, cut or remove jumper "A" (loca- 
ted directly to the right of Q3), opening the SLCTR input at pin 1 


of connector 3 (see Figure 5). 


Add a jumper connection from pin L9-8 to pin L31-13 as,a substi- 
tute for the discarded SLCTR input. 


Add a jumper connection from pin L39-8 to pin L3-1 as a substitute 


for the discarded L29-11 gate output. 


NOTE 


If the card being modified is a #210-7076-1 card 
(for 200W Printer) or a #210-7076-2 card (for 
5521 or LPO Printer), bypass substeps e through 
g, following (which pertain only to serial opera- 
tion), and proceed directly to substep h. 
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Remove the jumper-wire connection between pin L39-9 and ground 
(pin L39-7). 


Incorporate a hitherto-unused NAND gate from the L14 SN7400 chip 
to the circuit as follows to enable the SLCT output and the L3-6 
NAND gate output when pin L5-12 (FF Q) and pin L41-8 are both high 


(i.e., when the printer is selected and no paper-out condition has 


been detected): 


(1) Connect a jumper between gate input pin L14-4 and SL signal 


source at pin L5-12. 


(2) Connect a jumper between gate input pin L14-5 and PO comple- 
mentary output pin L41-8. 


(3) Connect a jumper between just-opened pin L39-9 and gate out- 


| put pin L14-6. 


On the noncomponent side, add a jumper wire between the MKA signal 


at pin L15-8 and pin 9 of connector 2 (see Figure 4). 


Update the E-REV level sticker on the noncomponent side of the 


card as follows: 


(1) If a #210-7076 card (2221V or 2221W Printer), raise sticker 
to a value of 7 (ECN's 9647, 10619, and 13984 incorporated). 


(2) If a #210-7076-1 card (200W Printer), raise sticker to a 
value of 4 (ECN's 9647 and 10619 incorporated). 


(3) If a #210-7076-2 card (5521 or LPO Printer), raise sticker to 
a value of 3 (ECN's 9647 and 10619 incorporated). 


Add the just-installed changes to the system documentation copy of 
the 7076-board schematic. 


Install the just-modified #210-7076 circuit card (or its #210-7076-1 
or #210-7076-2 counterpart, as applicable) in the "6576" slot of the 


Motherboard assembly. 
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NOTE 


Perform steps 7 and 8, following, only if printer 
under repair is a 2221V Printer. For all other 
models (2221W, 200W, 5521, or LPO), proceed di- 
rectly to step 9, bypassing these steps. 


Modify the #210-7231 Converter Board circuit card assembly as fol- 
lows (see Figure 6), using 26-gauge solid wire (WLI #600-3004 or 


the equivalent) for the required jumpers: 


Cut an opening in the component-side etch path between pin L9-1 


and pin L of connector 2. 


Install a 9602 one-shot IC (WLI P/N #376-0104) in "spare" location 


L7, incorporating the following jumpers: 


(1) A circuit-ground connection between pin L7-8 and the +0V 
ground etch path passing vertically through the left-hand 
Side of location L7. 


(2) AV... connection between pin L7-16 and the +5V etch path 
passing vertically through the right-hand side of location L7. 


(3) A trigger-input connection between pin L7-5 and pin K of con- 


nector 2. 


(4) A trigger-input bias connection between pin L7-4 and the +0V 
ground-circuit etch path passing vertically through the 
left-hand side of location L7. 


(5) A complementary-output connection from pin L7-7 to pin L9-1. 


Install new components C10 and R10 as a 3.41-microsecond (approx. ) 
pulse-timing circuit for the new L7 one-shot as follows, mounting 


these components in the unused L6 location: 


(1) Connect an 0.001-uF capacitor (WLI P/N #300-1906) between pin 
L7-1 and pin L7-2. 


STEP 7.b.2: 
CONNECT PIN L7-16 
TO +5V BUS (Vac) 


STEP 7.b: 

INSTALL 9602 ONE-SHOT 
(WLI #376-0104) IN 
"SPARE" LOCATION L7 


ecoecesoce fh. |. 5 
@2eoososea!l : ‘f 
= ‘ 
vooovcuve 
ecseceeed 


STEP 7.b.1: 
CONNECT PIN L7-8 
TO +0V GROUND BUS 


ae0eege Ces 
@secescos 


STEP 7.b.4: 
CONNECT PIN L7-4 TO 
+0V GROUND BUS 


STEP 7.b.3: 
CONNECT PIN L7-5 
TO PIN K OF 
CONNECTOR 2 


LOWER 

LEFT-HAND 
CORNER 
(COMPONENT 
SIDE) 


Figure 6. 
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wv’ 


STEP 7.¢c.2: 


CONNECT 10K RESISTOR 
(WLI #330-4010) BETWEEN 
PIN L7-2 AND +5V BUS (Vcc) 


Fo es 

es yy STEP 7.c.1: 

0°: -seng CONNECT 0.001-uF CAPACITOR 
eoy .. (WLI #300-1906) BETWEEN 

pe 


PIN L7=1 AND PIN L7-2 


STEP 7.d: 

CONNECT 4.7K RESISTOR 
(WLI #330-3047) BETWEEN 
PIN L7-3 AND 45V BUS (Vac) 


STEP 7..b.5: 
CONNECT PIN L7-7 
' TO PIN L9-1 


STEP 7.a: 

CUT ETCH=PATH BETWEEN 
PIN L9-1 AND PIN L OF 
CONNECTOR 2 


O445t-06 


Modifications to be Made on #210-7231 


2231 Converter Board. 
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10. 


11. 


le. 


(2) Connect a 10-kilohm resistor (WLI P/N #330-4010) between the 
capacitor connection to pin L7-2 and the +5V etch path pass- 


ing vertically through the right-hand side of location L6. 


d. Install a 4.7-kilohm resistor (R9, WLI P/N #330-3047) as a CLEAR 
input pullup path in that same vacant L6 location, connecting that 
resistor between pin L7-3 and the +5V etch path passing vertically 
through the right-hand side of location L6. 


e. Install an E-REV level 1 sticker (ECN #13983 incorporated) on the 
circuit side of the #210-7231 Converter board. 


f. Add the just-installed changes to the system documentation copy of 
the 7231-board schematic. 


Install the just-modified, dual-connector #210-7231 Converter circuit 
card in Motherboard connectors J12 and J13, with the component side 


facing to the rear of the Printer. 


If the printer under repair is a Model 2221V Parallel Printer, install 
the fingerboard connector (originally removed from Motherboard connec- 
tor J12) in connector 3 on the just-installed #210-7231 2221V Convert- 
er circuit card. For all other models, simply reinstall the finger- 


board connector in Motherboard connector J12. 


Reconnect the rear-cover grounding wire, and then replace the rear 


cover in its normal position. 


Reconnect the control panel AC-power and signal connectors, and then 


replace both side covers. 


Test the modified Matrix Printer for on-line compatibility, ineluding 
a checkout of response time for all workstations connected to the same 
IOP. 
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This PSN applies to Wang Model 5521 Matrix Printers. 


is GENERAL INFORMATION 


All printers used on Wang systems are parallel interface 
machines. On the 928 Systems, OIS (130, 140), and VS (with 
serial IOP) the data is sent out in a serial format. 
Therefore, a device is needed to convert the serial data from 
the CPU into the parallel data required by the printer. This 
conversion is accomplished by a serial-to-parallel translator 
- an 8080 controlled device that converts serial data to 


parallel data and vice versa. 


Certain modifications are required in each printer to convert 
it from a parallel to a serial interface. These | 


modifications are discussed in this PSN. 


» La be rbha ee TO )PALE S oo 
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The serial interface printer requires microcode to perform 
such functions as top of form, line feed, select, print, 

ete. The printer will not operate unless this microcode has 
been loaded into the memory in the translator. Also, the 
printer keyboard no longer controls the printer directly when 
a translator is used. The printer keyboard inputs to the 
translator which, in turn, controls the printer. In 928 
systems and OIS the microcode is loaded into the translator 
memory when the printer is powered up. In VS Systems with 
serial IOP the microcode is not loaded until a document is 


queued to the printer. 


Different printer models need different microcode to 

operate. This is provided for by switch settings on the 
210-7348 CPU board. Also, the 210-7446 I/0 board has 
switches which must be properly set and some jumper 
connections which must be made. The switch settings and 
jumper connections required for the 5521 printer are given in 


this PSN. 
REFERENCES 


All communication between the master CPU and the printer is 
controlled by semophores. These semophores are instructions 
and data that are sent between the master CPU and the printer 


CPU. 


Communication between the VS systems with serial IOP and the 
printer is essentially the same as in 928 systems. A 
detailed Theory of Operation of serial/parallel translators 
is given in the WP 10/20/30 Maintenance Manual, Vol. [Il 
(Part No. 729-0652). Further information on the interface 
translator assemblies may be found in Word Processing 


Newsletter No. 30/30A (Part No. 729-0541~1). 


PC BOARD DESCRIP TLUNS 


A brief description of the CPU, I/O and memory PC boards used in 


the translator assembly follows. 


210-7348 CPU Board 


This boarded contains the 8080 CPU with its associated data and 
address busses. The board also contains the system timing 
circuits, status decoder, data and address buffers, refresh 
timing and parity generators and checkers, part of the data link 
circuit including line drivers and receivers, data detection 


circuits and serial/parallel register. 


210-7446 I/O Board 


This board contains portions of the data link logic including 
the instruction register, byte timing register and DMA timing 
circuits. It also has the IN and OUT command decoders, printer 


control circuits, external status gate and data out registers. 


210-7747 and 210-7547 (16K and 32K Memory Boards) 


These boards contain printer memory and memory control 
circuits. Included are bank select, address counter, refresh 
counter, address mux, data in and out buffers and PROM memory 


with associated buffers. 


PRINTER MODIFICATIONS 


The 5521 serial printer uses a serial/parallel translator assembly 
#270-0391 to convert serial input data to parallel format. 

Serial data is received in the translator via TNC/BNC coax and 

the parallel data is sent from the translator to the printer via 
interface cable 220-0165. The translator assembly is plugged 
into the AC receptacle underneath the printer. It is powered up 


in proper sequence when power is applied to the printer. 


A list of differences between the serial and parallel versions of the 


21W printer follows. 


PARALLEL 


210-7028 

210-7076 

210-6577 
(Jumper A-B and D-E) 


ASSEMBLIES 


271-1109 (keyboard) 
79~5070-19 (carriage assy) 


SERIAL 
PCBs 
210-6727D 
210-7076-2 
210-6577 
(Jumper B-C and E-F) 


271-1129 (keyboard) 
279-5070-46 (carriage assy) 


ALSO 


Additional printhead cooling | 
fan (279-0304) in serial © | 


printer. 


De TRANSLATOR CIRCUIT ADJUSTMENTS 


The switch banks (SW1) 


on the 210-7348 CPU board and the 


210-7446 I/O board must be set as follows: 


SW] 


] 

2! ! 
3 IX! 
4oIX! 
5 'X! 


210-7348 


SW1 


10! 

iF! 
re! 
1X! 
De 
1x! 
1X! 
1X! 


mM = Wry 


210-7446 


Junpers must be installed on the 210-16 board as follows: 


& HL - out 


DE - in 
AC - in 
AB - out 
GF - out 


HJ - in (L42-3 to L32-14) 


Figure 1 shows the location of SW1 on 210-7348. Figure 2 shows 
locations of SW1 and the six jumpers on 210-7446, 


6: TROUBLESHOOTING 


When a printer fails to operate the problem could lie in the 
master CPU or controller, in the cables connecting the 

Serial/parallel translator to the CPU or to the printer, in 
the translator itself, or in the printer itself. A failure 


of the printer to IPL generally indicates that no code is 


being loaded into it. This condition could be caused by a 
problem in the master controller, in the translator or in the 


: cabling between the two. 


If the printer will IPL, a fault in the printer hardware is 
indicated. However, if the problem appears to be in the 
translator, there is no easy way to troubleshoot this unit in 
the field except by substituting Suspected bad modules with 
known good ones. All cabling and internal voltages should be 
checked before board replacement is tried. The switches and 
Jumpers on a replacement board should be checked for correct 


configuration before this board is inserted. 
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FIGURE 1 PCB 210-7348 ASSEMBLY 
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FIGURE 2 PCB 210-7446 ASSEMBLY 


SECTION 7 
ELECTRICAL SCHEMATICS 


7.1 INTRODUCTION 


Section 7 consists of a signal run list to assist the technician in 
tracing signals that are wired to one or more electrical boards. Included 
are the schematics of electrical boards used in the printer listed in 
numerical order. Circuit boards 6576 and 6728 are replaceable with 
7076 and 7028 boards which are included in the listing shown below. 


7.2 LIST OF ELECTRICAL SCHEMATICS 


DESCRIPTION DRAWING NUMBER 
MAIN HARNESS 6482-47 
CAP. HARNESS 6482-48 
I/O INTERFACE CABLE 6482-49 
HEAT SINK HARNESS 6482-50 
REED SWITCH HARNESS 6482-51 
LOGIBLOC RESISTOR BRACKET 6568 
FINGER BOARD #2 6573 
PHOTOTRANSISTOR 6574 

LED (LAMP) MTG. 6575 

I/O CONTROL AND DATA STORAGE 6576 
FORMAT AND PRINTING CONTROL 6577 
MOTHERBOARD 6579 
HEAT SINK ASSY. 6635-998 
POWER CIRCUIT 6635-999 
DIODE BOARD 6704 

FA MEMORY AND REGULATOR 6728 
LOGIBLOC (SWITCH & LAMP) 6734 
LOGIBLOC MATRIX INTERFACE 6751 

EA MEMORY & REGULATOR AND UNDERSCORE 7028 


I/O CONTROL DATA STORAGE AND UNDERSCORE 7076 


7.3 SIGNAL RUN LIST (3 SHTS) 


(eo! 


“4 Sd iy | nt ~ 9 8 7 6 3 ; 4 3 : 2 I 


ne rs eee | re nee 


ea ak a ao 
« 


Rp ee ee = ee oe nn ea ey 


ry ‘toe Sano ro 
Gap A Swp 8 ane'ad gan ) 


Gece 54) pen a rrer) e 
SRM seagate | 


' WIR CéLeAa 


wwird / A&P 
war / ALD 


> 
© 
> 
9 
wm! d 
an 


ME: eet BLve acl oar? 2e-765h love. oF | ude ed Lrr-6 
| WHITES BLACA Ve wy) 7 Crees A lose bse J2-) [LAME LAP 
1 earn tied iad: bat aaa 


C5906 98 Lee seea lute [PT - ole re 
CSp-0ea Ree eral Pe 5 iam 3] 


ig! y | WFliow 
i t | WMITe Ba Lie Po 5 jie 
GAAY pe, ee cse-weea[yt~ 6 [Pr- 0 
} WHITE/ ALAC bre 6FA | dh~ 2 [Lem b 


2D Whirt/onanee sresa)a|eiesoawe] 12-6 [Poses : 

(V) ORANGE E Ciereesh lete-éselde~-f |Pr- d 

GLO-reg7F LAM. ST 

So-uéIR |Cre-coge! JSi- 18 |hOM 

; Cop-11bba Ples4 

& ‘ VIOL TF leae- vere | PERTTI Ta rr em 

eo ) ae 

Gree ; 
Covaaares & 
ae. Ry (2) WHITE) PACH RivmeGzw. tse ucsal ose 
2 : o inser 
—_ is : | 

' Se GL 9-/1ESR a rieisse ; 


COVER OPEN 5 


COAtM, wars 


WAIPES OLACA 
vwolrr 
wwirTt/ Rae 


C59-65 4 [OPO HE54 Kab-¢| We 
coe ere reese | | 5-8 | AS-9- Sw o 
~—- w 4. — 


| 3a” (Ve eal 81 6 £# - oovns| 
| aI,” fose-ecelese-sess | de> & |e ad- 8 [Lk 


tii i 


f (a (97a [earners |ervices [veo 9 [eae-? | osv 4 
| rcp Anny WHITE) VAiLOW CO-04GE4 36-6 |xOb-ie Yearer dw 
ad wore ante Ie et [xa h [aren cant 
ea ae —s Eee a lk S wait) BLve BEEZ CO TE TrB 0-9 |ctdat mew nas 
(« ¢ ware J VIOLET MEEAC Ia ed ee wOb-~ 5 \Pamen oer 
(3) WI9lL/ 6 RAY 3?Ps.* lose 0sP 659-1634 | Je~ @ | NGD-?) \romm were 
OFAWE IT, “ler. ueee Cry-seer \JG- WHO-6 [MiECTUONT 
g aan leserasalan rare [vee [Pro F [pa 
ns on Spe lesecnera ect fone vaoa fa 
acre ceca“ z7 Gre vera ase | ; 
6 ITA” Jese-63an lose -wesn |db-02 tov CG 
a¢ ane .wera 
3a” ots-Cogge . 
‘ 
(3) | 
F | F 
O 


’ 
Gho- 309 o - 4 ad ‘ ie : \ Pd 9, five 
eo - 0070 Sta " 7 —— we an we ae 
0 coos 002 | De eeling (eee oly 
cav- 2092] — te eed G Pan hee 
Geo-2009) | ; “he 7 
een so7 at” ea pe Mew ea 
6089 209? : 7 Se Le en oe 7 ~ 
CoP ~Jo9 s] | aes tae cease wh Fo 
coe —-72 OFF chats GN Me Se a 
Gee ~O OV) Sree sea ok eth ag Pre Ms "18 ws 7 ae 
62 FR oe po seat tet ee Tee laa oy, | dO ed rm 
cao -jyovil pee ae oe [tee et pee 
¢c oC -~JOFO} eee weep ot baa 
690 -JOOR are ees a, ee 
G90 -3 00? ; eeceerissaree. iti Se ge 
Ae - yore | _ hes ee oe 
cat yoo s te ee ei oe ; 
GEO (JOO 8F idan tet Si coe et pare wee 


Goo -jyo02 | [velar 0 ore wre — 
600 =p 000 | (yf ee the ran 
gee lecalyn |e) Cini ion tats ig retain 
8 NOTE: A TOLERANCE Of -h; on fe rome Pets foe 2! a av aE Te eae Dinlal REA T 8 

BREANOUTS Anw Famours. ed LD eS fs SOS Beda. chekian CUE a ee 
Sit eye eon oee Ueki 4H ea ola aap sek abeae ee eet a ee 
eo SP%~- ts 28 r) ee Pa AMPLE PC HOI 7 
oh¥ perme] fe tone. BORG oP ee Abe be A MOD Pe gg 
66e- grav Fe be foe sue. lw ee OTT AMBP geo er Le 
ere ae oS ve ao ey ee err to ae 


Wares PAQT oan hs Ee wat DAA TE@UAL (oka Done 
patie vee: 1my | a iho! 


a 

Eee |New ragwess 
aetna pm son] elorreay] 
Cr CE ere ee ee 


2 1 


: 
t 
t 


4 13 12 " 0 9 8 7 6 5 


< 
AiR Lb 


4 
Ns 


PaweVY PLrsne at 
Conca wom 
p Ce 
ino 


1 
iT ae 
C7) a er 

1@ wwire/ 6iv4 

10 BLuva 

fl) GREla 

710 Ofar 68 

J) r,s 


CAP. WARWESS 
<3 


in 
1 
, 2 | FU Ey 
L ° x 
wee SHE 
SS SSSSBEREE 
Seer TTT 
19 : otis 
Se SEERRRRRBE CAM UIIIITT 
: 22 ARRARAE . 
S R 3 3 HES MTL 
—6) : 
»~wG@ “4 ® -s 
a0® 3 
ae . 
‘ 3@ —?o ‘“ 
Ns, 3 
i® a 2 
a ~ O77 & ; 
| ae 8 
: : : 
© K ; a 2° 
<3 ee wat @ a 
| 1@ Fe, F (8 
> = NY 
19 $ 
iO _. : = 
,__ £6 =a 6 | 
yO 
_ @ 
= oa 
2 : 2 
3 
SO) v8 
F ; | 
ii : 
- i © . } © o «i = 
bd | = 8 S tn oS 
t , 3 : NRE, 


5 
F 
E 
ie] 
Cc 
8 
A 


Om caged Cos 


10 


FOLP Batw Ans T/1E TSN 


Asa vary3ad wees 


Lea) 


O3S64T 


Q 
2 
“ 
2 
~*~ 
a 
= 
.*} 


* Ly [482-49 


36 POS FEMALE CHAMP AMP-2-552475-1 
36 POS AMP 1-552297-1 


- < Ng 
t 
SRE: 


§ 
i 
. 


Z/O IWTARPACE CABLE 


=r 
on Gt 
was 


=| 


‘TTL 
TT. 


AUT 


taf 


av0e 9 
wuved 


A Oe 
wa 6 


Ci hed 
aves 


ane 7 
av ti 


aa ts 
OIA Se 


48994 
459 43 


Jum es 
PY Wf) 


we sine ot 
wie fame [YF 
a0 fia 3% 
ase (sma C8 


esy/sum OF 
Cpa ssn JR 
POC sma gy 
SECA 12 

TEL 88 
s21hwe 68 


233 o¢ 
Shleme Vh-1e 
san 68 
ara Of 


ava lisa £8 
ona / sum OF 


oen/snm 48 
Zu0/smm O¢ 
Or bf 
439 oF 


= vr 2 | D icese-50) < 
g 
z 
: Ati {oh 
: a/SS13] [3] . is x G 
= SPEISI SS] etsy et altts! faltiel daissg/eisie slalait @ 
SASRIRORNRRRES RRS REAR R silts N 
&iwtit NIN] S] ~ 4 
SRERRRECRERERNRRSBBONRNRERERBGE ANBHBE 
z z {Rx 2] =1> SRE > al=|? “4 
3 3) 3/3 3(3 Rly N NEI E RIS S iW 
t ben) & 8S 
. od | m0 o SAS eieisisizisizisis Bes wri slsis & y 
~ ~ net os a ~ < x PY it To 
. els a je jz e Qi<j< mw | 
sie é 
MIN 2 ° _ 
sy4iie] | gl 
5 a 
+] 
wiale [2 | ie 
NJ bt ted ESE f 
< 3 
b z{ 
wit {ope ye 
hed Bead (4 ~) Bs Ps tw leg | a ee ~jelxiels 
Sislsi HSS SIEISIS IRIS si<is : Befals]s 
SEILIEJEJE: 3/313 BS Be vlalafats 


SSSSUSRED 
MEET AAA AHAHAANAAS ECE” TTT 


Q 6 . . 
0 ~ 3 ale ° . - ojajo ° * S|: a 
@ 9 ®]/ a] 0/9) ° Q hd bad bd) Bad had Pad ed od lS 
6 ~ ~ ~ = ~ mim sy ~ ~” {> ' 
‘ elalslolal sisislelstalg a alaldlalssalsigtsfelcit 
ale . Qiq 2 . Sie Q 
: sfslslalal sialalalalae SSSSSSRSESES ATT © 


mee ee eee 


Ns ule 
we » Cy he! 
—, ~ ~— im 
a a BIG 
~~ roa At- 
at ~— ~|~ 


| fee) SPC 
| (te) sec 
PF) 7¢ 
(3¢ 37¢ 
(*c) 36¢ 
(re 
(sc) 36¢ 
C8e) + 9V 
6t) 384¢ 


£F5 
ree 
| ee 
ee] 
| 2 | 
a 
Oe a ae 
betes 
mas 
:} 3 
Pre | 
ee 


[ Ju- rey ae | 
PIES? 3 
DP: 


FROM 

prwe “a"[ reo "e'lawomy| sxorey — SEWAL | 

xr 

= 

se 

a] 

Prec 

az 

re] 
creme | 3@7 | sien | 20 | (ee) or 
es a a CT ZC 


| ON jsserseral s er | vi-s | 96 [esa most 


8 

wjojeleieinlelals ¢ oe rd fy i dbs oe heal bg IMI Be 

1 t ] ‘ 
Ae AG Pe ad SES {SIRI sfafsisfs alale ale lala 
WLW] RVI» pRpoLr oT ~ bY fon) ~ » VALAIS a Ba bad BE ba AIRPIy 
= bel Lend w ersia in TS NE bed be bed OL Le ATR STS aes 
& sie t el s]sl6 OSS Oleicieleiels olols S/Sl¥) iy 
om ele we alo w ” QpPeTBEMiaA[elalaioin alata alwlal [wm 
w « eile « (<& < « 
5 SIs{S SELES = MESSE hd Sg s S! Is & 
e J . = sivwis 3 LEV Slefeiejefe ~ < = od 
~ ale: NN NS ES SISPSTSPS]S] sys SP TSP TS = 
. ofa elele é eleledefelededs . D : 

<< » > 
S) 5 esis 518/8 SISSIES ISIS |S S| 1S 
's ois ~e » 


& 
= 
‘ 
S 
x 
by 


a ae 


ay, 
hie 
ae 
oe 


poire 


WHITE, VOLE 
Walls ViOleT 


wailrk/ Ae 
wwi't/ OReowwW 


[wins Cos eR] Saves EW ETA | 
[eae 
oe! 
erate 
rae [ek 
Tie 
Lr 
aes 
icra 
era 
[S26 | 
vas 
wie 
aire 
TALE 
34 
el 
oe 
ee | 
rr 
ra 
oa 
ore 
Pre 8 
Fas] 
irra 
ae 
(27a CE 
Pre 
eer 
Pie 
Pr 
Cra MT, 
a 
pueed 
re] 
Pre 
re 
ere] 
aa 
rae) 
cee 
wae 
rae] 
are 
ees 
Pie 


wwitt/ 6 Ray 


[warra/o mace? 
viewer] 
GRAY 


walt /yYatlow 


wwirt/ A@e 


cs 
e} 
ap = 
RE 
ba 
a 
— } 
uy 
. 
~ za 
~™ = I th 
s| = ; Se peaeguegoenes 
ae eee: 
| _] 
. w f=} U oe 


a Ze CSP~1166R) SOT 
[3 fewe [eae [ea 7 ese veal ser 


JUMPERS 
BLack “26 GA Me"L0owe S47 
Biace “2664 4" 4owe Sar 


9-L 


NOTE: A TOLER ANE of mtfe; ¢Y2 Te THE 
BRFEAROLTS AND FANDVTS. 


od St a 


ho © me 
0133 we 133 
'l6m0 250 
ZSt we 300 


CRY 


JA/k » hE 


fe mee meee ee a me ee ee mee te eee 


PAA- TY PLTIM~ At 


ee = nae: 


A2G G4 VWiOLeE 

726 GA Be ve x 

N26GA  GREEW 

220 6A  BLACA 
ares 


6S9-— //66 


God CIT TES 


ANH JSOODGOAPI-¢ 


oe cme meme} - ee ae ee a = ee 


owe tf 
EC COMTROL 


AMP L- FAOBL SE - 9 


~AANCHATOUNES INC 


peete @ wats Cha 


el ea ee ae 

ant een ano CCGAS “pie eo I 
mes OF beac 2 1 ge te 2727 2D SS C eee ay 7 

Se Fe es el BRC? OCS ace 2 1°50 SIND YY — “ 


L-L 


SOLDER POINTS 
ON SIR 


S4#R 

@ SIAR 
0 S53R 

@ SBR 
0 S/R 

O S7R 
052K 

@ SGR 


RI Re Rs R 4 RS 2R6 R7 R8 R9 
15a. 75a. 87S. 275 $750 S75 a. $ TAD 27S. PT Sa 
had TW 7W TW 7W 7W 7W Tw 7W > 4#36b 


. olt Zek COMPONENT |W.L.PART No. 
o} O Erk RI-R9 334-0025 
a SER 
isi R5 R7| |R8 O ays 
VN O eae FOR JNWTERCOWNECTION 
. O ay BORE CCID Oe eBay 
| SH.4 OF | LO | 
COMPONENT LAYOUT WANG LABORATORIES, INC. “o 
TEWKSBURY, MASS. U. S. A. 


Pee pope 


SCHEMATIC LG. ize. 
RESISTOR BRACKET 


| 


A 


8-L° 


REVISION 


be 


DO NOT SCALE 


SOLDER 


POINTS 
+5VRO- 
Ql 
2N30I14 
S 
Py 
& 
Y 
Cor; Pe WL. PT, NO- 
7S - 0017 +> wy & 
= Qoa 7 
: E REV 
Eisd | cw _ COMPONENT LAYOLIT 
V/A IS | F=-21- 78 [ 
¥ lg & 
oa SVS | WANG LABORATORIES. INC. 
> y _ v” TEWKSBURY, MASS. U. S. A. 
“v \s a) 
nae. ied “eS Ta : E 
var jes a 
\y NS ) Q 
WKS RaLLR 
S SS 


a> flcuu | *e bd} 


DO NOT SCALE 


+5V 

Ql 
E i Oe 
Ea 


COMPONENT 
Q!,ge 


375-210¢ 


| WANG LABORATORIES, INC. ..; 


TEWKSBURY, MASS. U. S. A. 


LS 7 TCA 


PHOTOTRANSISTOR 
MATRIX PRINTER 


O—T-ZL 


REVISION 


y 
W 
rs 
Q ) 
wy 
ye 
s& 
ly © 
vA 


ek 


TO BRN 


LI 
TO VIO 


Le 


i GRN 


DO NOT SCALE 


COMPONENT LAYOUT 


Z£-REV 


2 


WLI 210-6575 Sheet tos 
WANG -ABORA TORIES, 


INC. “O 
TEWKSBURY, MASS. U. 53. ; 


MODEL NO. |DRAWN . 
7 2. CHECKED 
Pi foots 204 


TE LED (LAMP) MTG 
MATRIX PRINTER 


« 
»? 
7404 
TyI le : 2. 
‘ t 
: F : be AVIA a 
DY 5B, 4 a i ieee to fs emt > 5 a he. é 
oe i ~l2. | © 
a ‘ ee 
ore E, e “eS eS  , o2 aed 
| its bite i ¢ L7,16,19,23 
26, 3% 16 
J | 
[- oT3 ff "es Lae v PBN ot ice tp 
: =e Lfy. ling yd, sd 
c « oe . : 
OTe a ee a es aslb¢ 
rar “adel PARTS LIST 
COMPONENT |W.L. PART NO. 
; RI-1,9.49 64,7 330-3010 
[ Ors (5, +f wd we | ——- fh) 03 R8,10 | # - 2047 
hd) ' tae “they : a Rit lei4 29, f 
' A ip 2 | 31,32,4044¢ ~ 3022 
pate) . A ’ 
ore, Sn { f. L_________4s} b6 rayyP 
we ay iter, 
Bo & 
R 
1S) 
: or7 @ y 
v Fs 
O 
DSTBG,) 
3 ‘ 
H w Senna H 
ora) R45, 6178: CG] €¢4@@ re 
. JSOMPER FOR 2iLIw Ase ae me CLR ta @.- 
= CUr mes £0e nae SE mo 57 ¥ TFB AC) 6) r— SPARE 
7 R57 352 ~ 1022 & és va 
R58 330 ~ 3033 5 | lFeEqe eR 
R59 | saemrie: G 
cle >y x 
a 3 Cre . C b 7A 
b ; ah 
£46 S| BUSA Pe 
'g C5,R a CF sy abre, C 
, C'0,27, 4243 vA ‘ 
7 5 Sen VX 
c | Bee te 0 Sem 
>| FF ae L SELECT 36> 44 
re Ree S| entre 4m 2+ TRo 
re b5 HP) (st 43 
ssc- wort = pat 
“Weta weve. o| 4 ee 
a eae re 
F 3 F 
a conn ss 
—_—- -[2¥ A °° = StCTR 
C7. [300-9820 4 Ltn 
OJ - 04, 08-24 3BO - 1004 a (8 & —7 PR, 
Ciman = | FAT HG “3 - 
SEE B) ME ie ae rey 
vz che! F Penn 
33D - 3056 | SPKR Ee 5 & oem 
39S - 954 < cLeR '* 6) BS 
; be Soe S or (7 
; ee gene ea e+ | a see t 
_ eee eee [ies PePeR —  Bor- SELECT Liga 
—F 9 =—CSoar 
, i a fy ns D rs ig 
| , ry re 4 sl PO - we (€ RO 
| ef ; Is v *) | = R& -- 0 ti SELECT Sw ORF 
Time er 
mereg NE CO TP, 
He vb. fF 
NPR ( . 
ore ' ' (7 ‘ “f-7 (9 oat a Bd 
mre QRyge > : 
} NY de Z ‘3 Fi I Z § : © 
L- ; — FS I LJ apt ios 
RYr, 4 7 if 
iat - 


Form C168 O08 Qh eee 

tf, r] in 

a A q 
a ’ ! 


A eo eee Bis He 5a ee Ear Wa ae: er ie ; Pee ; 
aah ny EB eit oe NM! ML 
i _Qt tee : pees) : ior | ope: _ HEE DCOA,, ealF PNR R Curl es, twee eager tbe 
2N3014 : COMPONENT LAYOUT 


i) Bie, Cais os ose 
efi ¥\4 il, rem ££ - JUMPER cab. 
Cyt [Leste _ 
+ te e cea TM CM Cis Ct CMP 
06 5 ee ie a 


PROG sa hE yh aoe a Bey Len Ph, ee 
- R52 ; fh) ~~ eo 2 oe Z 7 nek 
“PAL LURETION Ri are testes ce 8 ee eee a Pai ie ALARM LiGet 


pe TFET 5 BW Te I+uUe 


ta —-G re WANG PART NO 


itm J ore NAME Pomarima [Keeton = | 


, 4 FAU TY 
Lot ey FE ite C8 EC SS 
cater é ) 2 106 
~Tive Y 


a ' 


SCULMATIC LOGIMOC TES", 
CON Ne, Way CATA STORAGE 


° 
1 


fm te 4) emt 
BEL Be Mee eter |g 
BAe: I a, 1 me leony 


le 3 : 2 V 


“fiw @ ose 


"re 


Fae | 


7-11 


4 ’ < , a mes ay 


v 
Ror 
C]vrPE © A) aus 
cot ico 
one * 
VTP @) 
:  R4OT 
PED? Oa t5VR 
8 47K 


af 2”756)) 


Pay 
Olek Tin 420K 
pees tov 
a fF. oy Gt 
1 tad 4 15) C87. TS CR 
NE. an ee 
€ VOWS = PS 
. ARH. 4 nae 
mele SHE ORS LS > 
Q Qa Roe ~ 
Wis ee Nett Se Sd 
Bega Se Sieeate Lda is 
Wali Na ag a 
wale wale Zzaliu 
PAU CRSERICER thas Cae Ca 
t, ce : CN ns) 


"Bar 


Liam A EISDSI LS | 


9 Rees 


13 


ces cages? ¢28 24 Cfo 6% 


OLS lad |.67 


pea 


1a 


" 10 9 tT] 


Se 


0g Anowty wre 
2I8 (Sou rer) 


re 


= 


-~ ADJUST PLR 
au cai Por) 


wf 


rT”, $eLota Peiwrs 
(A) go 
/ 
‘ 
TP2 
oe 
TR? 
O -s2v 


Qu 


US 0/4 Qle 


cent © 
au 
1478 
oy iT Q 9 
4y 
! 
N ' 8) 9 . ye 6 


+O07af 


+5VR ed 


a 


1/2 (Sr) 


Caer 
[rer 5 


: HOOT P22 


“sav(s~) 
SIOCIX AIS Sem 
pt 
minh 
HOOHH Tt 423 
10% 
on Ae “L. 
eT M ee 
708 °% SOK 
SOc lk Paar 
rd 
9-92 4 
an 23915 
RD (* 
#FVAR Oo 
¢ 16% 
Q deme y 
bork 5 28 *SvA 
NF “te 
i 
C19 FIST RF IIIT oy, 999F R72 
I “9 fo SVR 
operat bb |, 000a6 Lb .novler Lb 2.2K Q8 


a, 


£3,10,17,21,26, 20, 
29,30,3/ 


é ' 
04,44,15,06,19,22,23[3 76> 


ih 
32 


6 


Se nan eee aeneneeneet 


a? a5 
WASP OO Oo eee 
tiaeeM| © syage 


Cl 9 
aa6 
eebjar R 00 
RS X& 
3 sev 
Rb 


(Fen 


| Clos 


| S7MBOL 


enya. = ro 


tov 


4142 6% 


eouv(s 


1404 391-2027 
30 -~¢02 7 

R10, 103-706 "YI0- 2¢22 
Rit ~ 'Wyye- 7006 
#1316) 7, 2043,4L414% 
70,70,BB. | 95,46,97 330° 3087 
98, 7/0 ! 
Rid 70-5010 


R1S,5 1,60, 11,72 


R19,42,46,46 48,50) 555,040 


69,75 ’ 
331-2078 


Ry N ra Rr) 

> » >» WO-2093 
ve! ley ie ; 230-235 | 
EERE 

PO >Y,a2 33-2068 

3 () @) R19,9394 \790-2007 
‘ ‘ R65,68 Tr2-101S 

ATS ~Nje- 0/8 

4 de R14,81,06 /8 190-$O/2 
hoe | (Ret Base 
@ 7 ay.) 336 -/017 
@2@ R79 2484 [330-4022 


WANG 


-—- 4, 


ies 
wy, P| 
avteanisnse/ | ; 
| #105 rev 06 


C702 Paw 
AXS 


> 
Gq 
: 
3 
| | 


ME tnag WHR OC ATES 


7 


o1ayv 


FROw” Borrean \weihiwe!)] SOF Of COwnmtEC Tet 


ae a 


VERMA, CAS le waa 


fev 


S/&aAi- 


©) 
a 
Aad 


(94,9, 72, 75,15, JII-V97004 
Fev 2.3 [370-0047 | 


Q2.3, ¥- 8, /0,77 
B J?S-P%Oor 


16,47 
joe- 2047 
300-1906 


300° 150 


16,/7 Joa- 4013 
C22,23 s00- 2147 


Cs9~-2) 
2-9 


« 


QP, 16 


P7S-sAce 


POR IWILLCOP a ae Vie 
Sm@€ Pwo £LEISI— SHO 


- tv (sw) 
YP, 

TACH * fe 
PACH ~ 
olay 


Adal 


MS, 
mM Sa 
PLO e 
vro?* 
Ay 


FREY 


FOKMAT AAe BPRINTIAC CONT: 


Ga 


Saas OL RIPT Ore 
posts | arraovan ov} pare | 
oS Sanath “ane 6 Vo." 3 
tewsseett 206 6 6 a se a A DAPA 
ph a ee toc 
- "U Sewre * . L0GISLOC GS D7 


~ 
Q 
A 


- 


22594 


7=12 


&) ve us OQ | D | 
Tiale ale 
vt esis (2 
a/O 
913/38 |S\38 
x a . Limit 
a 
a2 3} 19/3 l= {3/5 (SIs 
& of! [215 > Je > > 
ed Pv Oe a) Yin jw 4 
wl ulo;as< 2/2 (21% 
LS ea 1G 1E5 (85 195 [oe [ox 
Oly iyle |ala lo [¥ | 
ASI ISISIS isis 
CVSS Je jziz iz 2 ly 
AE 12/2 (2 |=/=lz/2 lz 
2{8)S/S [4 jaja fala 
~1LZinfLin{( Yin lyin 
+ ae o{&|2 1/2/2123 |9 
~e © & 8 v SF lejBjLi VS foals 
uy % % ¥) “ 
» » = 
» » z= 
- > 3 ON 8 2 ~ “s 
$1 » ! + y 
Y 
o “ o ,. Os 
aoe an 38 2530 
=e ua >on 2°~Sa 
oe, Be : z 
MS AZT -C SR Pg me Aer Asie ) 
was at 1e\= Bast Sat 'o'@) aAs4 1d) 
AOD -Ce% eee ee AO+ dIJv 
MS AGA (Tom, AG! — HOWL ACO) +yivd 
AGIt AML) Abe- nei+—(“G)E Abe- Suv 
FAVA A) ~)E Ad?2- Oo] (wy) OW vLVO 
= " gs-yA— (X=) | za éviwo 
cena ) Ly A9¢+ ~@XD)| “ey zy g@is9 
Id LA 1o, (a) ‘Sa 88 Sw 1SY ail 
x (S)(4) + wAe/+ sw %AL Asng 
ino eee SW Se ate =i 5e eee 
AOs +OLh a> +OLA +094 yoy amOcs 
aASt +045 yAel- OS AY Id4F Lid 
a waste FEKX®) ag IdLA PPh 
geI-wA{(OXu) Fo Ag Av 
oz 3 
* ORS) oo aby 
PA® © 
2-1@ OF »v 93 FO@F 22 Gd 237 ~O® 
4z43@ OP vowwod yo Qe 28 +B OW WS “212349 — (4 @) 
= awIAMOY dL Gyo 
= IDQE Sas sibA uw (+ 
3 8 4@)@) NO) Aa 89 ae 
5 0 -2aW—j(ou) gil uw 
8 -HI¥VL@) Chonos =) 2g : SO omMS tdAW@): 
‘ Ss 
28 1G Oro 30] SSE ns {8c 
= 56 38 Wit as “35 88 
GIG Sy=)- wId q2— AX 
tIAAAa)- 59 (2)(a)f- WaT £9 (Oe 
(H)IvAgeET@) OF 'sw 99 (BOL 9 ©) (&) Hing Ut 294 (D&) 
2sy4@ @E ‘ms 1g ADO 29 OO) men 7¥@L) 
. KR = . 
*19—-1@ © *ms wy Say ee 
ra MSA OF Wid wo Od oO 
5 
aw Wis ALI7S 
as Jot 
WT ¢ 
/] 
NOMS LOFTS =o es 
NA7D cs Sot 14 Sd 
BGlwwz00 wHY0s dL EEE 
+O2¢ 8S 0" ir . wia7s <Q)(-2) 47 90385 
= AS AK) ,'S Sd gil 1X 950 
AOs lVo(aie Ss S 
(Gi SM 79 g¥FQq'r od 
te 1 az OS PYD oY nets SGI ay 
aS =f +s AOs Id dl FOZ wly 
. : Acz IG —-AOZ’ AOs IAL AO~e @)@) AOs 
ave+ AQH CE uss AAG + (Sa) aase = wASt FAFSA WASATA@QOE) asx 
a (Qa) +9 @QQ)P- 22. QO) aor 
yu SS ©! aes = = == = 
. J Pad . 
© @L WES ~ im et 
OU WG 
a 
24 & ? 
~o—| ) > 
56S (s) 2S 
2%s— ©) oes 
g4s-+ o's 
9s (&) AOZ 
oss @ YOLIITIOD OOFE LW 
220M 92%) 
oO zs ‘e3) Aé+ 
#34 
353 = 
PRad : 
5433 @ 
x 
_ rats ae. 7g 
=] F<e8F 8 yg dhus z {o> > 
site = N ~— os90@Q O 
jzsi¥ 2 ® - Sue © 
Soix % \ + = ao) 
Foes a = v oz 
iss 4 4 - 
” uL tu 


roa) 
°o 
ey 
.@) 
So] 
(eo) 
~O 
U 
> 
wn 
wv? 
< 
o 
ie 
= 
vp) 
Y 
= 


aAart 


AAS SA 


16579 = 


a 
so PS 
Qo 9 “ 
So 
mu 
77 Zw 
>sS-e 
u WJ 
wuf y 
ax >9 
Oo > W 
re 6 Ww 
VU OW 
us tal 
Gt ky 
Ww 
Oo, 
YVUsZN 
gsHe 
omom = 4 
ee OL 
ew SO 
ahaa 
i z 
5 qi4Q- *sy 
LMC} Se 


TIA C— ovaez 
OINC}- ‘4a 
yEC- %Wt 


A0+ 


MOO® 
OOOO 


A0g 


I¢ 


OOOROE® 


YQOOWOOOOO® 


mee 


™ 

VY 
. 
\ 


AOZ 


wil OC 


O— 407.475 
O-As07g a's 
Wi CO- cow as 


WA O-ew--— os 
OIA O— not MOT-TON oS 


NYO O- anerr a's 
WA Qe eres as 
OQ wae o'S 


E REY 
[a] 


Pwancpaatno [iim fon] wae ——SS—~dCwateninn SCION 


2’s 
a's 
d’s 
ds 
dS 


Vou. ax a’ NOTED 
MX zs O10 FRAL = 1,66 


< 
<< 
ba 
ra) A 
> n 
‘laste | 
< < \o 
oO 
& ro] 
El | |e [Ob 
ol” 0g 
ams ul 
zx 
om 
o Tk 
> = ve) 
ad XO 
4 
Fl iS) 
F Os 
a> 
ly» 
8 
+ 
5 
} 
\ 


: 
: 
i 
3 


mally (4 
; eee | 


> 


(WANG) sss 
ma 
Loctaguil 


WY, WT? Avs 
SITY! 8515 MOF 
YIS AWA 


a! 


NIA AN-CINUVIW 
ywl9S/ELS1- VI 
VIS DWISIADIS 


w 


10 


Py . 
. ’ 
« 
4 
- 


HEME 


S : 

g 
Bliss i 
TTT 

WALT 


UT | 


3 ee 
Ey) ey ee F - 
Lantay 
OFSTRIPT ON 
E ENGR CE, 
MIS ENGR 
-99F 
| _Deawinc Nuvere | 
} 


MATERIAL 


MEAT Sik ASSEmBLy 
cx 


e70~O_: 


9 
2 


wG@e 


~ - ~ - s - 
S| DEOMI DIS wi | 


SBS SeEPELEEDEE 


wese 


‘72. 


MO 
108 - 
TO Ut AS NOTED 


~2e4Vv 
VR-128 
~I2VR 


L NO - 


3 
3 


I 
* 
¥ 
5 
F 


Cea BOver 


aie 
“ 
Oy a cccod 
MOBt 
7-14 


MATERIAL 


Qi7 
~\ eN6cbca 
AS 
oS 
MO 


z 
fs 


=| DESRODOOQHOOLOHOE 


saebileelsl Ld b 


aa 
le A 
VR-128 


2 
] 
' 
’ 
] 
1 
L} 
ae 
é 
io do __d 
VR-58 |-24y 


' @ 
i] 
> 
S ul Bs 
' ' 
1}! ' a 
1! an tg 
az 
: oe & an 
1! + 
Viger y Tw S 
C) 
3 
| 
-. <3 
~ ~ 
2 @ 
o. ~~ 
S | 
Zlholaoltl[m[an)wolr 
reitialtlelaulti+s 
E/S/9/8/S/S/818 
© qrytvheded veda 
= edd dd Ped Pa Fon Pa Pa ns 
[sl Sl mle lolm lo 
| = 
ry PS 
|S] Sie} ain 
8 
a 
piss 
= raat 
wy 
eit 
Be 
ft 
E3953 


See mann ss | | 
Ooh ee mpeedaghas A 2 stein 
0S G2 GER whet ee 


x 76. G6 5% C3 Oa __—._s a 
2 Ge ee | 
MMC- FSOPZ= 3 
‘Rlo IMI200 
j a : 
2 | 
: fov 
) 
j 
CUINFLOCBA ° y 
2S AMP 
a 0 peveye ae 6.2f CIREWY BREALER WiTN 
: . MICKO- SHITE RWS CONT ROL 
& 2 uF WARWIAG ¥ 
a N L/éenwr 
>’ ~ 
H 
H 
2 4 
<¢ | 
+ POSS 374 29482714 
ae ‘ 
CG = (M1200 
mY) 
G 
L. ae ee ae oe we Om = - Ome — —— — — ~~ Ow — &- Qe oe ee Om = 
~poxer JI —~@--@--©--O- -©- -®-- ®- -@©- -Ow 
, 7) 
od fei sz’ |sa’ |s7’ |sc’ |ss’ |se” Js [s2 $s! 
$ PV 
WIS/LIOVAC ; r-4)--& ——(%)— -G)- —-@3- -@&)— -@ -/- ©)- 4 
5e- 60M, 
| 
Bl cesc- SV - oA 58 i F 
tjeoy - 21458 \ 14 tas7er | 
( 
' 
= ese ats gets “ec ae ae ee ce Ss atk Ne ee, ee fbi AGEN 2S ey es 
SS 
>, tM 
' yee 20ver my (3) (py stele “OR PARTS LIST E 
ites . Jaa Ewh Ab FéS 
"o GS: (£6 50666704 
‘f (a6 PL68I95S- £0 
= PSG) FT ro b6we 86788 ’ 1% yrs 
= fe veneer \ 
K P awcorep = (3) J2 45©) ‘1 me £7088 { PC.6728 
yal z2g@VAc(s) . 
: WN Po oe - eovos7 (> A) ray (sw, 
| D 
| 
| 
| 
’ 
B a ’ 
tov Z ZG) -1ev ‘sw) 
2460708 
9 SolevolD Y hl ' 
PRINTING WFAD wer y) ¢9v (sw) m 
, S| | 
\ pecs : @)rrr 
-PS WEAT StwaA ASS‘ Y Whe PAST We. 270 - O2 SS oy ' * 
(P\Q9 L570 ' 
ne ‘2 IM Bk ; { 
Ly 
of ee Y 2771) Pa. AN Saal : 
O O > 110m N3 a9 | 
©? C/T ae t t 
N eo] (a4aP 
8 MILFIO ‘ s C10 = rv 
ap Bs ' B 
Ms3Ie00 tov 1 
( 
tov ‘ 


[al 
Dlaew lth Owe 
#02 


APP th. 
REVISED PER 


RPFATIFIZ 


0133 to 125 
126 te 250 


< \ 
+0V a es 
o b 
} o4¢ VY os b9 C 
INS 372 MS373 INE ST3 IN S373 
d 
Sol SSC s¢é s3¢ $2¢ sie 
COMM 
COLLECTOR 
MI 2ZI0O 
*+/8yva 
tov 
Comp WL. NO 
COLLECTOR F8O- F002 
MJ2Z500 FV 
O23 PL 
Ww7419 ‘N76/9 
FOR IM TERCOWWEC TION 
SEE DWE ECESS— #99 
conn 
gjexr-svwr fe0e 
COMESNENT LArOUT 
E-REY 
a ee eT 
Gg I ET [sy [ote | _avpnoven sy] ore” 
LABORATORIES, NC. ? 
a Re rasoneronen Iowa Zed (-i-7fe owen], td Sao 
a Meee fee coum [ws en J 
2 ae aa é 72 TIME SCHWEPVIATIC LOGIBLOC FOR 
oot Sec mm i708 o1ce see 
= eee TOL &X AS NOTED ‘4964 | 
XX = 010 F 21 - 
ee Ce GS SOE ONO FRAC 2 17H aw 1210 Clé7o04 
ee ae a warn PART NUMBER | sizt_| ORAWnG NUneeR | REV 7-16 
7 6 5 4 3 vVOLIID 1 


See eee eS 


9 an OP AB 


pee ematie? © tag amocet 

a6 Oo 8 my te ‘ 

aed (1 Oe 

afew Rem rae 

nee Wiha ouneetames 
. 


14 13 12 a | 10 


> enn 
aoe ye ee 
Mar 
@ ements 


es a2 


2496 


aap 4 ‘tai {GIF} 1 


2 
TYPICAL GUA CvIT 
| , _epy (3m) 
ee os 
21,98, 19 


=a 
- 


<b OA a 
omen ' 
tee tte 3 
nin tes § & 


ie ne SMI 248,02 (6, 4Q68, 
o, ©) P é = ram oS i} ese" { 66,74,76, 00 
ay, Se dG # 4) 53’ Is ROL IG, Pal nus oh pe ~ revise) 
53, ae xv JIN tw i. 
yess 10" cen “tei 9 |- Tee dea Reyeas) 
b Ie: a9 | -@ 4 acs an§ aM 
a ’ eG: ae a ovisw) 
(C7 a2 - P ioe 4 ort AG 18 8 }- ~4;) $2 | 37M BOL vai vise 
7606 10a 5 ee \ -f A) 7 7 
+ @—____--_____- ——— ty 4 ce ie 
ay Le: vee a2 O. Wo pe. eer aa -¢36y } 
reas “E* ae f. whe a : ais } 4%) ae 
PY 3 a ee a ce ee ence SP oer re) Pape : 
2 As-43,90,0 
csr wk¢ TN te it +) 36° ee cai ae av ees eS 
, + YO Poti giz | Brd-12,5035,06  [ase- acd? 
7esb ial Clare “e sagen ie rhem J30 36 : t ~thva 
bs &)—__ _________- -—_—_—{{/! A : ONS an « fa ue apse” 92,490 03° . orva 
434 ee o} Soak é OESOSL 9948S, tars, S8$0-'c4 : 
A a leh Ad mee (es = by ry raz Y2994E94,97. - “ va-i38 
10a 1] mueured yl }--4'y) 4 Sc cede eas. «4 ; 
: 7PO OS A ‘480 — 19%, 499,008,007 [989-3222 
be (f)—__ — Piny St é Oram i ar acmeameiens Cry eee N 
9736 Ma ea lng | ay | 7#06 me “48 
Lie var i 8 wan Le | 
ae rooe (** Avt2d is GLEE 159 \ 
by; &)-—_——_-—- we ahh J 9 8 Aa 
— > \ 
| i 23s | 47 4 ‘ ge vd : 
a 
10k D hectares 
Lb dig % - 236-1014 | 
i at Dar ies evict] ¢ 
ad ‘ 
oS 5 730-1022] 6 eee) 
oc] 2 0 . C/iaw ; 
“3 op 9IIS \ 7 — cece 399- 9099 BY 
LA Ae ng fe AMP CR A A ae? 350-2033 
per Ge Vase Saoes ne , 
onmvise) & iy ee ERS eri aes Be eae Ae 0 
ve vy] 330-20 8] & 
At i KPO Ve BOOT A 
ae ar C.gls. ,440> do: < 
‘ Vo aye. Fees 
a% de ry ee ae at 3 
! latte, Lit iw h aa ; ape : 
* LAs le a  ) barre +1? % 330-4054! 5 
g ? ° 
et L2 ne Ss oe ee 
eg ae or ae 
ce 6 : ces 8 
anal pep Ae yFseyow C8 
. <n 8 G 
A, _ ove ‘ ; 49- $3 5 y 
CoR , A a cere” : "392 sebde a 
| Pa) ee eels 
= 70% Saul, i oe pass tot | 
/ : stems ee eee t 
i EV OM) peas 9939 nd aa 
: | eras a BORLA Ze 
= s ay. c Cl og yp C2 ie ar = aries |wl PMSA) Cor | ofre : 
£c @) ts pssoa SI~ baore * ENE eee : 
; : lagers baseenty te ; 
as} LS ZsZeesbst issons EAE ® 
‘46,48. 47 w-CeCOF} | € | a , 
; 23.036 poo? fa 
te Pero. eet oe ire] 
ee a L£/6,.2?7 JIL - 0066s + - earn. 
I aoe 419 4374-0086) ? [8 SAMIDE, UL WR EL 
a 36 Irony = 1 CH, 26,27,28 S60-062/ 
cee \I>r-Or6/ —- | — CVs Cer? 
62639034, 10 ooF. vy 'l¢@ eT aac steacsl 
A Cg et eae paren 70 FT eR 22877 ea 
- 428 326-0002] ¥ fr @ Qe 
VIF): Ila seseer sre - Pees CL eas OCD 
= C27 fia0-3000 | 
: Liss Erze7T2) 
“+9 92,10 SIS? 0OVF 
ta QI24298 75 102? 
9996 i SUMPERS weR Q:469 ____JI7S_ 008 
TESTING (17 4; G68 (naar Sul 17S 9408 
To a as "Tl -1heb 
D 
COM> 4 APF pape 
~séev Ya 12s crhva 
C) ac Y, @ 
— , 
+/8y esny ory orev (sw) ~12v (sw) avo wear 5.4 Pe m 
fi 100 & 
©) o © : ©) je WY) mG < 
AIF RIS raweoy? y @ ns 
Cal Ca® Caz Cl es Cis er? Prt) cI? ts l2i 
t- srw OEY & 
pers i TI 
Mal bah fost |.orer |.arer |.otar | i, z A 2 a 
= wv v S 
ee : 
tov Reb z : x . 
Er fs @@@ 
PLA] Wwtar ‘ Ug Menr ane 2 ar 
sian es 1/6 - w723 Mee hg Is R 
a ae Aap -v ~ ~ : 
oa (‘6 \6 i: + Sk = = 
1 Cad ae) Riad hie) a0 28 t 
‘ . 
see 2Hr ees rey TEN tt 80-8 { ‘Mu NN naennr rn i [nnanggrrerang p 
- x 9 00-08 a ve —e ideo Lae 
< tk ATR CRA ay min da SAF bP A, ives pees 
eee ee “fe. » OMT er PY opvisyy eee enee ev ee: 
cr pry} a Ceo" ie FOR tPA Coan acrien ee 
= oF at << ‘ ie Jf4 Dwe LEbIS-~ Ip Te \s 
. oe rw te ln ine te 
LAr mA BL RR ss w]e | er 2er wale ae core ce 
Be eo ea Ls C3 = ie ‘ 
i - : i ats 2 al ony | 
; x T') N « RIN S U& 2 p $ = ae + ae were 86 6 tee sae Be -~.- 
. . Ve e e rj fee vie 
eh see . ‘ Pay es 4 (KK) 249097 Fo] ms Ti 
RUE Ye [ESE ae Mats plan fe a ens ee 
wise Woe ON os FON. Sap 8 A K) 2 pe7 ome i | 
Trak awR JAK Tove S¥ols it 5 O24 Bawyrts Oo’ : > om Ses 4 atecseven 
sn e pee Ste Jo, S z NUL A, - ah PHSOIp : em 
TRASH ed a Ssecen ut Rise op one vam 1672 8 6 
BERG hte Pe evn Sook oat ee Ge a — Se S| eee E 6728 
as boa) 2 NS LSS TRL] “ a] en re sa al |_| 
| 4 als, WW 7a See Bakes, 924 ? Sat ee ts i en ere: aan 2 


7-17 


SW. | (QoFF 
E | Z a | SELECT 

—_ SW. 

N.C. 2) ON 


a SELECT 


DS2 LIGHT @ SW.5 
0 HOE CLEAR 
~ wasn eo 
SW. 2 N.C. 
N.0.[ LINE. © 
C. . F 


i EED 
D N.C. e MANUAL 
E ALARM D 
DS3 LIGHT 


COMPONENT |W.L. PART WO, 
SW. 3 4) 
N. O. 325-2305 
FORM 370-0015 


C. 


SW.| — SW.S 


FEED 


N.C 
enge? 
NOS PAPER 
—€ LIGHT 
N.C OUTE SW. 


| PD __¢ 
) 


tov rev GW) 


CCMPONENT LAYOUT 


E REV 
WANG PART NO ITEM | QTY | NAME | | MATERIAL DESCRIPTION 

F19ST USED ON | BY. ~——s ATE | APPROVED BY | DATE 
oe wasonarones we ag ee TT pone 
et ee ee MW CEBU Sees UR A — EENGR At nl tH 
———— eon 2 Viehitnoce Td 
ho NOE NO —yp pec connor | [wrersoe 
el Seay Rees , TITLE on ; 
cae Para ae SEE ENGRG SPECIFICATIONS SCHEMATIC LOGIBLOC 
eel ees eee es MATRIX PRINTER 
Ge ae eae TOL EX AS NOTED : 

‘ MXM = O10 BRAC = 1 - me 
a a IN xs oom sien | 2/0-6 7541 C |] 6734 ‘0. 
> ae ae SCALE SHT OF | WANG PARTNUMBER | Size | DRAWING NUMBER | REV | 7-18 

6 5 4 3 


" 10 9 8 7 Bien, 5 4 3 2 


ne 
LABORATORITL, IC AMD GHALL NOT 8¢ AE. ‘ 
SR Se ee ee 20a 


fon Ted WOAMALTUML O8 SALI OF APOARA: eave ie S 
aaa 0 ae *5VR ~oy s\,, ALE HW. Soy 
¢ tov i- 
Ri | R? : r “ ‘ / 
S| ra, @ferlese T ? 
RL RO om /3}35 0 ty | * (78) para, 
ma, oleae : 
TKB, 4 6 28 ay (4) OATA 
“ye? 4 Lie 
2 sae ELA ee CAV TEE tov 
RS R? 3 tov 
ey OATA 
on is —— 
TKB2 (/7) C3. /we ie WL, PART Wo, 
ole 
[R423%5,6 |330- 20/8 
F Re Rte LA, 8, 9,10, 1,12 _|3 30-2022) 
A poe RIS, 1G,18, 16, ZIG, 12201830 - JO 4? | 
ee When l22on R21, 29, 32,93, 3¢ [SIO - F010! ¢ 
TAB >t : p30 = 2055) 
3 WPT, Rit ia yas 3 Ora . 
RES, FT 330 - Tze ; 
Ri [Ree CSS TOSS) " 
—W 
ae tr Ca[22o-r 5S . (AL728 «(STO ~ FOI, ’ | 204- 
TK AD UF qa: 1G) DATA ¢ aaa rere 
Oar Ce yur } : C4 2,3, 4,56, 21/3 [JOO - 73 wer | oe 
joo = 1505 | | 4 
com Spree Peeyee q 
sxe O OS =-1FIOG 
ee 1p. | 2804 Z ; ao =1226 : 
ae hem 1 OATAg e/4, 22 yes = Fd0 . 
E — [C6 ter sed : 
cocoa [prose 2ore | eeu 
D2. G0- 2039 : 
3 OJ THRVY 10 (316 Cie I9C- JOON iS 
0/0 DATA Ps 
> he) 7 iia _(socner teh ; 
| ISO-CO2Z | y 
XQ 
Q - 
Cit C/S CHE CIP = C18 C19 C20 C2I C22 C25 K 
(13) + 5° VN . 
Q 
Q 
: ; : 
" 
a 
J Ol Ba EB 3 
CS Aa Se Bs , . 
7P1 &) ee Oa a re “a : 
R2/\2 Fo i ane Gl , } UX8) 
: “ 
ee TCA 2G 
‘ (FE 
R22 Hetsees 
7FOC — P5VR 7 oe es N Le 
SK g 560 cs i ming y XD) 
7 et ae S So 
7a a S| , lee 
c ao | Be 
TWKS N Kd 
x (SX! 
eg < a 
_ a 
/ ! 1 We) [2 . ior 
ot dst aah dee 7 
NX -—— mee a ee o 
ia . I 
/ jfO ~oO iw, Ns J J < Ly | . 
‘ K wore Pega fo ae as lk 
> \ Ad + 2 »909 ui 4 | ' ry. YY 
“ 
N Ge zt. 
B U IP "fO ew, _ : ae 
‘0 : N sn: : 
‘ Sree 4 
N 
Eusy (3)) | 
— ETE HAMID CNL pe | 
Pe eg er 2 BSS TEAM GRA ME RHE, EYE AT IAL TEA NEES, ae [ 
Pe ees lee ee ee aaa ee 
Gas a Ce Ce coe Duce sy 
oan : ad COE arrecee is | cat 
we ee aan Pee lowN 7 ees POAT E brace me * i 
A] & [Nuke eee ee See ae SE CE ed 
a Sa MATERIAL MOOEL NO € C CONTR ms eee —— 
yt BY a es te 7 io. MBC, t ’ on A 
yee oh: ae Sees eee TE SOME AIATH QI 
Seal So eee eed EAC WeCiICAT ON Marhix INTERFACE 
S ae ReSees ies) le | -_ 
Sat] Sa ae acme ieee Tor ts As mottD - 
GS) eae ERS eee wt {LO>67SN DIET SS 
Fa MMM 2 OOF ANG = 1°90 Hiniwd 
i 10 9 8 7 CT SL | WANG PART MUMOCR | nUMO(R sire | sen 
| 6 5 4 3 2 ] 


7-19 


: 3 2 uc: 


TYPICAL Crslvrr 


ep (yu) 


Lagn S435 
; ee ee eds 3 CCC a 
" Nap ee ey eb , as aes ies 
Le : a Spe s G15 |) ie il 4 se . 
za seas ' a £48,623 16,64 64, 
eee tease Ts ity, s Co" 68, 73,76, BO 
ae af Aa HO 53° eects -18v(se) 


156,6266 @ on0w 


— Org ne ae Pars sx’ 47 14,%8 | 
PNB tt yf O a4 . Aorxsasy 
athe “Oy {a9} @) ' 61,6 $49,753 2 44 
IGG Pi og, ; ’ Ws oov(su) 
2 Aye Or ee roy “ey 
| 1a} 
pores 
ve- ga 
eer ese j 
Boe I 0% 1 Q1& 
eee 
2 ” 4 igen / Rt-t4, 90,0 beg Abie 
E>" ~ “Vreh foie TAD 80 fevacas, 34.35, 00 
< PN + page 7 ’ a ere -/8va 
hep 7H eee. 405), sues ened (75, . 
= \e jf. ¢ | 5, 19,93,¥4, 3, y 3) va-she@ 
A megs Sey Ss: / a noes 
gos Lie ete #I8,96,99,102, 107 t 
7408 FEET : zc 
1 [#46 50,66, 58,62, 66 
-— fot 70,74,18 92 N CTR i 
t/o R43, 52, 56,60,64,68, . C®e 
72,76,80 y- TPY 
o ba 
_N 
v) 
SY 
N ovev (Sw) 
t 
‘ 
Q bs 
t bs 
Q 
x b, 
4 
g 
_ — ® 
74 oe EOL Tre 
832-2097) » rP9 
} 
: G 
g 
, 
: 53 
2 
: 38 
10K N $7 
Vv (sw) q 
i cr PPS vex 1OF rasa row [wl Paral r [oar : se” 
: : 43.6 ’ 
a3 S30 p¢ é 6aern a 3, 6,48 376-0025) 7 [76 | a 7 
9 8 2425, 36 [376 - 006] 7 | N tov 
: US g sk L032 |3% -ooss | 7 | y) eave 
# . Zé A343 2.724 " s 
wihiae 
+rVe rd 3 
Ey “ 
FIG, 
IST 99IS 
: c3 er c4 
L¢ 4teopt £4 .002,¢ 
g 
rSVR : 
FOR (NTERCOVNEC TION 
$4 bag £6635-39393 
JUMPER CHART 
Q6.8 (wear Sma )I375- 9010 
; 
COMPONENT LAYOUT 
1406 tf? ‘ fo ’ ' ‘ ’ t ’ si \ 
13 ya 5 z 
ws &)—1> +a Q Ni n ~ 
S14 23 
410 re ely bed as ies 
£185 Tirpoyt oe ed 
4K , @) @-) Qu) ' 
-Sov \ Aes ~ @3) 
save 298 77 ‘ v tad ‘O) 
ei2vy 0 ¢ SYA orev (sw) ~ stv (sw) WAT J19K ie 
G) w) @) Gel WD), ) J fr 
RS4e ROS 7 aAMEOV? 2 y ; 
C8/ C82 Cae Che Cts lc cer c17 r (& 7 L22q] £27 20 
#FVva Ags {1} tov & ~ 9 N . 
aSm4 f f £ or “EIR g oe Nig eae 2) ' 0 
inf 1.0GnF LOLnt |.OFar |.08er |.ovar | io, a fers Ofer oe T & @s) a 
“Vv 4 Y, (fe Av ’ 
tov 2 (ae) «O0faf ? 2 o ; 
& 
al sai a9 oo G9) @ ©) , no, ' / 5 
P a7 2 Ke oN) fe 
“ waw- {Ak -V 7028 oe A i B 
¢ Qo 
’ nag 100-07 pereng JUMPERS ek, PI 
uv Lie th BlOm 
ee CALETA MANNANNANN 
~ ay wr; ;PV err BREE MEA HALES BA) AAA TALOCBA, 
as o| 70046 
OF st N es ee 
Yor 
@B MPa. AAPL Oe. a ae | wancraatno Jiri Tory [NAME area 
ees al ierr eae B 
fo s g re fee eee ea ee 
aaneertas ane esd 
Qk . > Wy —t——} WANG ‘estou: wore wee 
<e Tf , 4 2403) Se ee 0 
N ty : Y R DAATUMAL MOLL HO UC CONTE | 
Q f ewsres (BY) . @ a) aeow a 7, : 
q r2K > 93 | RIV0 7 ) Hy SE Se BN 5 OEM ATIC), SCI BL OS, 
: Lq LA MEMORY ONL AVE ATOR 
‘ : 046) awsres Ob rs Nays ou a SET CORRES nce 
3 DIS hsa ayer Se ee 1 8 ab oreo 
: | j Ble 00 FOAL 8b tree - 209-7628 7028 3 
ee Cees pans aaa toe eee Zov ee EE Nees BRE eg 003 Meme 2 t'de form , w 
BENSASIOOES ae ae ee, ee 
’ 14 13 12 11 L*] 9 8 7 .) 5 4 3 | 


“ 13 12 " 0 ° 8 7 | 6 5 4 3 2 
= 


~ 


or! @) 
or2 @,) 


| i} 
d 
OT3@,) [ 
DT4¢ @) 
fl PARTS LIST 
brs (s, 
; pe 
one + 
i ; 
os cal : 
sexes ee § 
% 
H 
ore’ d + 
SOMPLA bor 2ttlw 
Ovr rosirg > g 
wv J « 
P®@ "330-302 = 
oy 2 ! - 5 
= fe os , hs aie} 
AK . S/o 3 
a 
G CL "OTe : | _- 4000 | rd 
RR, 22 
tov , V we 5 
S . 
v5YR > 
AGS “ 
PP R 
SELECT ony 4 Sry 
é iin It), [e47 [300-77 03) 5 ; 
@ | ¢@  |3c9-¢0612! a 
or asia | ad [d30-0 079 | | C26-37 | 
rv a8) | C7. 1300-1820 a} -iev Oprsiere 
r D— it, 13-22 389-1004 z @® @+ 7A, 
a3 Qi,2 [375-0017 5 | FAUT A© @ 
: alLaRm : 
(ay 3FM i aibar © © re. 
SLCTR Qs) 1 | SPKR FE) Gb coer 
+SVR 2s s cucrk |& ©! Ps 
ay 
' ~ tow | 3 @ t 
sevect sw Ue ee, PAPER Ls) (Bb tt’ Gar 
to "see Bae OSes" 
te PO, KL GE + 
\" TIME 8 o. 
a aersm AM le Or 
SELECT ae mes 2 ; ran 
D PAPER OUT LENT ¢3)——— gn (‘ 
#svR r40 Able Gi C 
OVER & ue eoctey Ht 
a 
col ~ 
site ( 
JUMPER FOR 2231 
a Our FOA LPO n 


3 


@ _ Pe 
OT Ay 


RAS O01 Atal) 
R4) ‘i 
10a ae Nh 10 ict Seer 
COVER OPEN K wr ey, 7th Bee COMPONENT LAYOUT 
T.igt 1404 21> —Oosexr pumt 
fov a RSA | 
” l act ASD | be 


J.3€ 426 
— wed teroy OS af 
cee Sta 


a es sera 
hao EES Gs a SS CA? C38 C40 é) 


TITITICO wits 


Tt a 8 
Fr SPAR OM eab oe ee | TO! v 
are, 
— toy Liaaid 7s “ley is. 
‘ LY = 
PAL FUUC TION 6 -Ame <A YO VAY, AT OU ied Le 
Teter St P waebaat | eet 2 
DG ; 4. () FAUT a] rem [ory | }  aaTemA, | DONC 89 THON 
Wold Tate (WANG) wees Ge Aaa 1 
eis Ee ae Ges ‘ com yd 
Palsy 28 en ees Se Ts 
Salary Ss ey Peco [ecw A 
Vesa i es Bey TM SCnt ATIC. LOGIALOC 
ae hee ae) (RRR DEE Brest E/O CORTI: PATA NON CASE AH? 
NC Se SSNS CESS! sus ers! 
HAS a as a, ES ee 
* ih Bias Pea) cz 7 
13 | 12 u 1” 9 a 7 é 3 4 3 2 ; -21 


MICRO. SOLDER 
SIGNAL 6576 6577 6728 J) 2 3 4 5 6 7 8 9 10 P| 12 J13 wr PTS. 


RIG My ; | oe 4 een eon, 2 
Alarm Light a “0, | : - | 5 7 | Sse, 2 dye _ 


Re | Re SIGNAL RUN LIST - SHEET 1 


So ee ee wr oem ee eremeee « oe 4% : eo ee ° . 


AAA 89 ae eee 
| 
! 
At a 


RA 
a) 
Fs) 
vn 


aE 


CéNector MJ2500 | ae Bee ee Ge eco ee 
Common ee Tt ee: ee ee eet ace 7 - 


Cover Open K, 1 | | | | 7 
"2 v2 ® 


[A SH sews eS seo. a eee et Tt ee ee oo we came LOS A AA EEES == 6 +: . . 


Oe 0 eS me os ee meme te. - te cc — ee ememerer + oe ae Oe «ooo °° oe er Ebay Cue Gree 


© © 0 @ +e ome we ow es e- 10 wees we oe . aR re oe 


Ny Vn 


— 2 ee we . ce e+ . oe ve 7 ee. : . * . ee 


—n— we - 3. a Se — <a Gee ee ame oer lll. ” - . = - + © © eee el eee wm tet ee em emt et em ow meme wk eee eee eee Ce 


ss ee ‘ Beh Sete. ok Stes, eaten eas uke " 
Hy | E 


; aaa ge ees a 


MICRO. SOLDER 
SIGNAL | §576 6577 6728 ~ Ji 2 3 4 ) 6 7 8 9 10 HM 12 J13 SWT. PTS. 


OSCXT 9 . H 
Paper Qut L, 8 
Paper Out oJ 


PED+ | nN, 10 


KB 

i _ | 
a ° eS SIGNAL RUN LIST - SHEET 2 
BG 


0 8 ES SEP EP eens OE GOUT Que Ow Ew Oe OE Os ee 


rv vooionmn x Ga x 
ont 
pe) 


oe we me www sg oe oe om ees we - . a ey —wwes ae) . ors ee 


A 
B 
c 
D 
E 
F 
H 
Jo 
£9C K 
] 
2 
3 
4 
5 
6 
7 
8 
9 


SIGNAL, 


Select SW On 
Select SW Off 
Select Light 


SFG 


SFM 


— 


SH, 
SW. 
TACH- 
TACH+(+0V) 
VR-5B 
BR-12B 
VTD+ 

VTP 
VIPE 

WS 

+0 


+OVR 


+9V 
+]2VR_ 
-12VR 


+18V 
+36V 
+9VSW 


-}2VSW 
+12VSW 


24VAC(L ) 
24VAC(H) 


-24V 


6576 


6577 


6728 


J) 2 
10 
12 
9 
6 
10 
13 12 
15 
16 
3 
6 ] 


V1. 


V 


le 


MICRO. SOLDER 
10 1 12 Jl3 SWT. PTS. 


SIGNAL RUN LIST - SHEET 3 


10 1 ACM p NO * 
NPR 
am © 
ya 
YZ10 
13 22 

L 15 “ 
6 5 te 
2 4 


